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• Theeditoris always glad to receive for examination illustrated 
articles on subjects ot timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid tor 
at regular space rates. 

THE TORPEDO TUBE AMD OUR NEW BATTLESHIPS. 

If one were asked to name the most distinctive char- 
acteristic of the American warship, he would be safe 
in referring to its great battery power; and this is 
true, whatever page of the brilliant naval history of 
this country we turn to. When an American ship has 
cast loose for action against a ship of equal size, she 
has usually had the fight well in hand from the very ' 
start of it, and this for the good reason that she has 
carried on her decks a battery more powerful both 
in numbers and in power and excellence of the indi- 
vidual pieces. That the policy has been a wise one, 
is proved by the record of our naval victories; and 
while the successes were gained chiefly in the days of 
sailing frigates, wooden hulls and smoothbore guns 
(the naval actions of the Spanish war were too one- 
sided to have any bearing upon the question) it is the 
confident belief of the United States navy that in any 
future war the exceptional weight of our batteries 
may well prove to be the deciding factor. 

The designs for our latest battleships, however, of 
the "Louisiana" and "Connecticut" class, are marked by 
an omission of one of the most effective offensive ele- 
ments of the modern warship, an omission which may 
be considered so serious that it is questionable whether 
these ships, large, swift, and powerful as they are, can 
be reckoned as strictly first-class. We refer to the fact 
that no provision whatever has been made for the in- 
stallation of torpedo tubes, and this at a time when the 
latest ships of the foreign powers are using, in large 
numbers, a torpedo which in range and accuracy is 
enormously superior to the torpedo carried at the time 
of the Spanish war. The reason for omitting the tor- 
pedo from our new warships is to be found in the 
disastrous behavior of this weapon in the two last 
naval wars — that between China and Japan and our 
own Spanish war of a few years later. In each war 
there were instances of vessels being destroyed by 
the explosion of their own torpedoes, "hoist with their 
own petard," and evidently it was considered by our 
Bureau of Construction that the risks to the ship that 
carried this weapon were so great as to offset the rare 
occasions on which it might be used to good effect 
against the enemy. The omission of torpedoes from 
our ships because of these considerations, would have 
been justified were it not that the risk of self-destruc- 
tion has been removed by the perfecting of the under- 
water torpedo-launching device, which renders it pos- 
sible to carry the torpedo at all times below the water- 
line, and therefore below the protective deck, where 
it is secure from the enemy's shell fire. Contemporan- 
eously with the development of the under-water dis- 
charge tube, there has been a remarkable improve- 
ment, thanks to the invention of the gyroscopic steer- 
ing gear, in the torpedo itself, so that torpedo range 
is to-day extended to from 1,500 to 3,000 yards or 
more. It is a fact that instead of the modern tor- 
pedo constituting a frightful element of danger to the 
ship that carries it, the risk to the user has been en- 
tirely eliminated, and the weapon is perhaps the most 
deadly element in the armament of a modern warship. 
So important has the under-water torpedo become, 
that it is certain to exercise a more powerful modify- 
ing effect upon the tactics of a future naval battle 
than any other element, whether of speed, armor, gun- 
fire, or maneuvering power, in the modern fighting ship. 
Clear proof of this was given in the series of naval war 
games recently played at Portsmouth between two par- 
ties of British naval officers representing the Ameri- 
can and German navies, and published in the Scien- 
tific American Supplement. In several of the en- 
gagements of this war, the absence or comparative ab- 
sence of torpedoes from American ships, and the 
ample supply carried by the Germans, proved to be 
the controlling factor, not merely in the tactics as 
laid down or followed by the opposing fleets, but also 
|n the actual stress of the battle itself, more ships 



being lost and more battles won by the under-water 
torpedo than by any other element. The under-water 
torpedo is not merely a weapon of enormous offen- 
sive power, but it is equally valuable for defense. If 
a ship having no torpedoes be disabled, say by de- 
rangement of her steering gear, she becomes an ob- 
ject of easy attack by a much less powerful vessel 
carrying torpedoes, for the larger vessel being unable 
to maneuver, her enemy can approach her from the 
quarter in which she herself will be least exposed to 
gunfire, and when she is within torpedo range, can 
sink her powerful but helpless enemy with delibera- 
tion. On the other hand, should the disabled vessel 
possess an armament of four or five well-distributed 
torpedo tubes, she would possess sufficient power of 
retaliation, even if her batteries were silenced, to pre- 
vent any ship of the enemy from attempting to use 
the ram. 

In view of the most serious nature of this omission 
from the "Louisiana" and "Connecticut," it is a ques- 
tion well worth considering as to whether, at this 
early stage of the construction of the hulls of these 
ships, it would not be well to make such changes as 
would admit of installing at least four broadside tor- 
pedo tubes below the water-line. Each installation 
would not weigh more than 35 tons — say about 140 
tons for the four. If it should prove difficult to allot 
the necessary weight and space, the vessels could 
well afford to sacrifice some of their enormous battery 
power above water in order tc gain an under-water 
battery whose actual and moral effect would be of far 
greater value. If anything is to be done, it should be 
done quickly, and if the change be not made at once, 
we venture to say that it will be a cause of lasting 
regret to every officer who may be called upon to com- 
mand these two magnificent ships. 



ELECTROCHEMICAL DISCOVERIES. 

The group of industrial establishments that have 
grown up around Niagara in the past few years to 
delve deeper into the mysteries of electrochemistry, are 
rapidly transforming many lines of business and trade 
manufacturing. The supply of electric power in large 
units has primarily been responsible for this marvelous 
growth; but purely experimental companies are now 
carrying on exhaustive tests and experiments to develop 
new industries for the benefit of mankind, and their 
work is receiving critical attention from all parts of 
the world. 

Industrial electrochemistry and electrometallurgy 
have already accomplished wonders in the field of 
manufacture. Carborundum has become a staple pro- 
duct of the electric furnace, displacing in many trades 
nearly all other abrasive materials. In the past year 
it has become an imp6rtant factor in the steel trade, 
and some seventy-five tons per month are demanded for 
this industry alone. More recently tungsten and ferro- 
tungsten have been satisfactorily produced in the elec- 
tric furnace, and the use of these in the steel trade for 
manufacturing self-hardening and high-speed tools has 
steadily increased. 

The manufacture of aluminium, zinc, and manganese 
in the electric furnace has also achieved considerable 
importance, and promises for the near future far- 
reaching developments. There are several factories 
now engaged in manufacturing aluminium at Niagara 
Palls and Massena, and their total output is consider- 
able. Commercial phosphorus is satisfactorily made 
by mixing the finely-powdered phosphate material with 
carbon and sand in the electric furnace, and then, 
when heated, distilling the phosphorus from the mass, 
and collecting it under water. 

The development of the carborundum industry led 
to the manufacture of artificial graphite, which is now 
produced by passing the amorphous carbon through 
the electric furnace, and obtaining a pure graphite 
with merely a fraction of one per cent of ash. Even 
the direct graphitization of anthracite coals has been 
successfully accomplished, a granular graphite being 
obtained which can be extensively used for lubricating 
purposes. This graphite is easily manipulated with 
machine tools, and is of great service in many trades. 
In 1901 over two million pounds .of this graphite were 
made in this country, and much more in the year just 
• closed. 

The electrolytic production of caustic alkalies and 
chlorine has proved of the greatest importance to the 
world of trade. The chlorine , produced is used for 
making bleaching powders, which in turn has revolu- 
tionized the bleaching trade here and abroad. The 
production of sodium by electrolyzing fused caustic 
soda has developed rapidly at Niagara and other places 
where large electric units are supplied at low rates. 
The production of sodium is now conducted on a large 
scale. 

The application of the electric furnace to steel man- 
ufacturing has also received a good deal of attention in 
Prance and by the Niagara people. Experiments have 
been conducted to manufacture steel from pig iron in 
the electric furnace, and also to smelt the ores directly 
and manufacture and refine the material in two con- 



nected furnaces. At St. Etienne, Prance, iron ore 
has been treated most successfully in specially-prepared 
electric furnaces, and new factories are being projected 
for carrying the work forward on a commercial scale. 

The manufacture of carbon bisulphide by directly 
treating in the electric furnace charcoal and sulphur 
is now in operation at Penn Yan, N. Y., where a 
daily output of 10,000 pounds is an average. The 
electric furnaces employed for this work at the Penn 
Yan factory represent the largest yet made in any of 
the electrochemical industries in this country. They 
are sixteen feet in diameter and about forty feet high, 
having a capacity sufficient to make a larger daily out- 
put than any similar factory in the world. 

The production of nitric acid by electrochemical 
methods is a new process that promises extensive 
changes in our agriculture. . The manufacture of nitric 
acid from the nitrogen and oxygen of the air in suffici- 
ent quantities for commercial uses has been the 
dream and hope of scientists for years. At Niagara 
experiments have been conducted successfully in pro- 
ducing commercial nitric acid by using a high-tension 
current in an air chamber, by which a yield of one 
pound of nitric acid is obtained for every seven horse- 
power-hours. Steps are now being taken to establish 
the production of nitric acid on a large commercial 
scale, and while further experiments in this field will 
be conducted, they will be simultaneous with the prac- 
tical work of making the product. 

So remarkable have these and similar industries be- 
come, that purely experimental companies have been 
formed within the past, year to investigate further in 
electrochemistry at Niagara for the sole purpose of 
discovering new processes to patent. They do not in- 
tend to establish any commercial factories, but to dis- 
pose of the rights to their patents and discoveries to 
industrial companies which can easily be organized 
later. They represent the modern wizards of. practical 
chemistry, seeking new discoveries in a field that has 
already proved exceedingly rich. The experts who 
compose these experimental companies are searching 
for definite results along lines already indicated by 
past successes. Starch, for instance, is receiving con- 
siderable attention from the electrochemists, and it is 
believed that this will soon be produced by some elec- 
tric process. Likewise artificial rubber is a substance 
that is attracting the ambitious, and results already 
obtained justify the chemists in continuing their ex- 
periments with this object in view. The recent scare 
in prices of good rubber, and the lessening supply of 
crude rubber, stimulate the workmen to greater effort 
in the field of electrochemical experiment. 

There are many other lists or groups of products of 
great commercial value which the experimenters are 
trying hard to produce artificially by chemical reac- 
tions with the high temperature electric furnace and 
current. Ammonia, cyanides, and silicides are among 
the most promising of these, although not by any 
means the only ones. The manufacture of artificial 
camphor is now assured, and calcium carbide is now 
produced on an enormous scale. One company con- 
verts barium sulphate into other needed barium salts. 
Barium hydrate is now produced so successfully that 
its price enables the different trades to use it in many 
minor ways. Both the sugar and paint trade — two 
widely distinct industries otherwise — employ barium 
hydrate on a large scale. 

One important feature of all these new industries is 
the stimulating effect they have upon widely separated 
trades and manufacturing industries. By producing 
materials on a large commercial scale, they enable 
other trades to utilize them in ways never before con- 
sidered possible. With the cheapening of the products 
their use becomes universal. They have thus directly 
tended toward lessening the cost of production of 
articles in common use. Synthetic electrochemistry is 
thus proving in its quiet way one of the greatest trade 
revolutionizing factors the world has ever known. The 
unlocking of secrets by man's ingenuity is always fas- 
cinating and stimulating, but when they in addition 
help mankind by placing within the means of every- 
body articles which were formerly considered luxuries, 
the result is 'something that holds the admiration of 
all. From Niagara, Massena, Penn Yan, and other 
places where large electrical units are easily obtained, 
the world of science and trade hope for revelations that 
more than rival the visionary acts of mythical wizards 
of old. 



NORDENSKIOLD'S SHIP CRUSHED IN THE ICE PACE. 

The whaler "Vega," in which Nordenskiold went 
through the Northeast passage, was crushed and sank 
in Melville Bay, on May 31. After a difficult journey 
of 300 miles in open boats across the ice, the crew 
reached the nearest settlement, and returned home. 
No lives were lost. The "Vega" was a steam whaler 
bought for the expedition. She was built in the years 
1872-3 at Bremen, of oak, with an ice skin of green- 
heart. She was .rated at 299 register tons, loading 
about 500, was 150 feet in length, breadth of 29 
feet, and depth of 16 feet. She was fully rigged as 
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a bark and was considered a good sailer. Her crew 
consisted of eighteen seamen of the Swedish navy and 
three Norwegian walrus hunters. She was provisioned 
for two years. After passing East Cape, Bearing 
Strait, July 20, 1879, the "Vega," on September 2, 
arrived at Yokohama and returned to Sweden after 
circumnavigating the globe. 



THE HEAVENS IN AUGUST, 1903. 

BY HENRY NOBBIS BU8SELL, PH.D. 

We are abundantly favored with evening views of 
the planets at present. Venus and Mars light up the 
west after sunset, and, as they disappear, Saturn and 
Jupiter arise to take their places. Uranus is also 
in sight, but is not conspicuous. 

At 9 P. M. on the 15th", Venus has not long set. Mars 
will soon follow her, but he is still a few degrees 
above the western horizon. The most conspicuous 
star in the western sky is Arcturus, which is -'about 
half-way down from the zenith. 

Far to the southward, beyond Ophiuclius and Ser- 
pens, is Scorpio, still well visible just past the meri- 
dian, while Sagittarius is farther east. 

Following up the Milky Way from these constella- 
tions, we first reach Aquila, after a vacant region. 
Then come Cygnus and Lyra, the latter almost direct- 
ly overhead. 

The great square of Pegasus is the most conspicuous 
configuration in the eastern sky. To the north of it 
are Andromeda and Perseus, just rising, and to the 
south are Aquarius and Capricornus, themselves in- 
conspicuous, but now rendered bright by the presence 
of Jupiter and Saturn. 

Cassiopeia is on the right of the pole, Draco almost 
above it, and Ursa Major on the left. 

Hercules and Corona, which lie between Vega and 
Arcturus, complete the list of conspicuous constella- 
tions now visible. 

THE PLANETS. 

Mercury is evening star throughout August, but 
will not be easy to see, as he is too far south of the 
sun. Even at the end of the month, when he is far- 
thest from the sun, he sets but 40 minutes later. On 
the 28th he is in conjunction with Venus, but the two 
planets are far apart — more than six degrees — and too 
near the sun to be well seen. 

Venus is also evening star, and is conspicuous dur- 
ing the earlier part of the month, reaching her great- 
est brilliancy on the 12th. But as she is now rapidly 
swinging into line between the earth and the sun, she 
sets earlier and earlier from night to night, and by 
the end of the month she will be hard to see. Her 
apparent motion among- the stars is small, and she 
remains in Virgo, about midway between Spica and 
Regulus, throughout the month. On the 1st she sets 
at about 9 o'clock, but on the 31st she disappears 
before seven. 

Viewed with the telescope, she appears as a cres- 
cent, which steadily narrows as the month advances, 
the illuminated portion of her disk varying from one- 
third on the first to one-tenth on the 31st. In her 
present position, Venus appears larger with the same 
magnifying power than any other planet ever does, 
and it is easy to see the crescent phase with any pow- 
erful field-glass, that is, one which magnifies six or 
eight diameters. Even with an instrument of half 
this power, the crescent phase can be detected by a 
trained eye. 

Mars is evening star in Virgo and Libra. On the 1st 
he is not far from Spica, and sets at about 10:10 P. M., 
but at the end of the month he vanishes an hour later. 

On the 29th he passes south of the third-magnitude 
star Alpha Libra, at a distance of about 1% deg. The 
two objects will afford a pretty field for a low-powor 
glass, as the star in question is a wide double, whose 
companion is just too faint, and too near its primary, 
to be seen with the naked eye. 

Jupiter is on the borders of Aquarius and Pisces, and 
is rapidly becoming conspicuous in the evening. At 
the beginning of August he rises at about 9:15, and a 
month later at 7:15. He can be instantly recognized 
by his brightness, which r'ar exceeds that of any of the 
fixed stars. 

Transits of his satellites, interesting to watch with 
good telescopes, occur before midnight on the even- 
ings of the 7th, 14th, 16th, 23d, and. 30th. The 16th 
is a particularly interesting night, as all four satel- 
lites take part in the performance, though not all at 
the same time. 

Saturn is in Capricornus, and is visible all night 
long, passing the meridian at a little before 11 P. M. 
on the 15th. Though very far south, he is a fine tele- 
scopic object. 

Those who have been following his aspect for the 
last few years will notice a change in the appearance 
of his rings. Two or three years ago, the elliptical 
outline of the rings was unbroken by the planet, but 
now the. ellipse has narrowed so much that the ball 
of the planet projects beyond it on both sides. 

This is an effect of perspective, due to the fact that 
■we now see the rings more nearly edgewise than we 



did in 1900. The rings will appear to narrow with 
increasing rapidity until 1907, when they will actually 
present their edges to us, and vanish from view ex- 
cept in the most powerful telescopes. Then they will 
open out again, but we will see the southern face of 
the rings, instead of the northern one, as at present. 
This disappearance of the rings was a great puzzle 
to the earlier astronomers, and it was a long time 
before the true explanation of the apparently discord- 
ant observations made at different epochs was discov- 
ered. But this discovery opened the way for an even 
more perplexing question. How did the rings get 
there, and how do they continue to stay there, consist- 
ently with the law of gravitation? The subject has 
occupied the attention of many distinguished mathe- 
maticians, and one theory after another had to be 
abandoned, till at last a fairly satisfactory one was 
found. 

If the rings were solid, calculation shows that if 
they were not enormously stronger than any known 
substance, they would be torn to pieces by the; enor- 
mous forces set up by the attraction of Saturn itself. 
Moreover, it has been further shown that, even if a 
sufficiently strong substance could be found, the mo- 
tion of a solid ring would not be stable. It would re- 
semble the condition of an egg balanced on its small 
end. So long as the egg is left alone, it will continue 
to stand in this position; but the slightest jar will 
cause it to fall over. Similarly, a solid ring of Saturn, 
if it was started right, might go on indefinitely; but 
at the slightest disturbance by any outside force, it 
would deviate more and more from its original posi- 
tion, until it finally came into collision with the other 
rings or the planet, and destroyed the whole system. 

As the attraction of the satellites of Saturn affords 
just such a disturbing force, it is clear that the per- 
manent existence of the ring proves that it cannot 
be solid. 

■ It has indeed been shown by Prof. Clerk-Maxwell 
that the rings might be stable if they were loaded 
with heavy masses at certain points. But when the 
rings are seen edgewise, they show a smooth and even 
line, which grows all the more uniform as the power 
of the telescope and the steadiness of the air increase. 
So this theory must also be given up. 

After proving that a liquid ring would in like man- 
ner break up into pieces, Maxwell showed that a sta- 
ble system could be found. According to his theory, 
the rings of Saturn consist of a multitude of small 
particles, each of which revolves about the planet in 
a practically circular orbit, almost as if the others 
were not there. They are so close together that we 
cannot see them separately, and the whole mass of 
them is opaque (like an ordinary cloud). He proved 
that under these circumstances, if the particles were 
small enough, their motion would be stable. Such a 
system would behave like an egg lying on its side. A 
small disturbance only causes it to oscillate about its 
former position. 

Maxwell's theory of the rings has since received 
several striking confirmations. To begin with, the in- 
nermost of the rings (the so-called "crape ring") is 
transparent, and the planet can be seen through it. 
This can be explained by supposing that the particles 
of which it is composed are so far. apart that we can 
see through between them. 

Certain peculiarities in the way in which the rings 
reflect varying amounts of light at different angles of 
incidence can also be explained satisfactorily on this 
theory, and on no other. 

But the most striking proof of all was first ob- 
tained at the Lick Observatory by the . late Prof. 
Keeler, who applied the spectroscope to determine the 
motion of the rings in the line of sight. 

If the ring rotates like a solid body, its outer edge 
must move faster (more miles per second) than the 
inner. But on Maxwell's theory the reverse would be 
the case, as the inner particles, like the inner planets 
of the solar system, would move faster than the outer 
ones. Prof. Keeler's photographs show that this is 
actually the case, and are by themselves sufficient to 
prove that the ring is made up of innumerable pieces. 

How the rings came to be formed is a still more 
difficult problem. But it is interesting to notice that 
it has been shown that a satellite of any size, revolv- 
ing as near the planet as, Saturn's rings are, would 
be torn to bits by the tidal forces due to the planet. 
It is therefore not unnatural to regard the rings of 
Saturn as representing one or more satellites spoiled 
in the making — broken apart by tidal forces (or pre- 
vented from ever gathering together) and spread out 
by the action of these same forces into the thin, flat 
sheet that we see. 

Uranus is evening star in Ophiuchus. His position 
on the 15th is in right ascension 17h. 24m., declination 
23 deg. 29 min. south — about 1% deg. north and 2 deg. 
east of the third-magnitude star Theta Ophiuchi. He 
comes to the meridian a little before 8 P. M. and is just 
visible to the naked eye. 

Neptune is in Gemini, and rises about 2 A. M. on 
the 15th. 



THE MOON. 

Full moon occurs at 4 A. M. on the 8th, last quarter 
at midnight on the 15th, new moon at 3 P. M. on the 
22d, and first quarter at the same hour on the 29th. 
The moon is nearest us on the 21st, and farthest away 
on the 6th. 

She is in conjunction with Uranus on the 3d, Sat- 
urn on the 7th, Jupiter on the 11th, Neptune on the 
19th, Mercury and Venus on the 24th, Mars on the 
27th, and Uranus again on the 30th. None of the 
visible conjunctions is close. 



BOKELLY'S COMET. 
Photographs of the region of Borelly's comet, 1903, G, 
were taken at the Harvard College observatory on 
May 28, 1903, at 19h. 45m. G. M. T., and May 30, at 
19h. 52m. G. M. T., about three weeks before its dis- 
covery. The positions of the comet at these times 
were for 1855, R. A. 21h. 49m. 27s., Dec. —19 deg. 
6.1m.; and R. A. 21h. 50m. 15s., Dec. —18 deg. 33.2 m., 
according to the observations of Fayat. Astron. Nach., ' 
162, 291. In both cases, the position of the comet 
was near the edge of the plate. An object closely rer 
sembling the comet was found on the first plate in 
R A 21h. 48m. 43s., Dec. —19 deg. 16.8 min., and of 
about the magnitude of the stars — 19 deg. 6193 and 
— 19 deg. 6198. These stars appeared on the second 
plate, but no image of the comet was found in the 
corresponding position. Its computed brightness on 
these dates should have been about one-sixth of that 
at the time of discovery. It was therefore probably 
too faint to appear on these plates, but that cannot be 
determined with certainty until more accurate ele- 
ments have been computed. Plates covering the re- 
gion of the comet were also obtained at Arequipa on 
May 14 and May 29, and probably on May 4, 1903, but 
they have not yet been received in Cambridge. 

Edwabd C. Pickering. 



WHITE SPOT ON SATTJEN. 

On July 1, after observing Jupiter for some time, I 
directed my 10-inch reflector to Saturn, and found 
the details sharply defined. The dusky north polar 
cap was very distinct, and so was the dark belt on the 
north side of the equator. The belt was darkest and 
more strongly outlined on its southern side, probably 
by contrast with the bright equatorial zone. I soon 
noticed a large bright spot on the north side of the 
belt, and in a position nearing the western limb of 
the planet. It was followed by a diffused dusky mark- 
ing. The luminous spot must have been on the plan- 
et's central meridian at about 14h. lm., but this is 
only a rough estimate, as the marking was far past 
transit when I first saw it. It is to be hoped that this 
feature will prove fairly durable, in which case it may 
be expected to furnish an excellent means of redeter- 
mining the rotation period of Saturn. 

A telegram from Kiel which has been widely pub- 
lished, states that Barnard, of the Yerkes Observatory, 
saw a white spot in Saturn's N. hemisphere central 
on June 23, 15h. 47.8m. Williams Bay time. Allowing 
for the difference of longitude, this would be 21h. 
42m. G. M. T. Adding eighteen rotations of Saturn 
of about lOh. 14m. will bring us to the time when the 
spot was approximately' in transit as observed at Bris- 
tol, and there seems no doubt as to the identity of the 
objects. 

This disturbance on Saturn will recall Prof. Asaph 
Hall's white spot seen in the winter of 1876-7, and 
followed from December 7 to January 2. A number 
of transits of this object were observed by Hall, East- 
man, Newcomb, Edgecomb, and A. G. Clark, and from 
the data obtained the former found the rotation period 
of Saturn to be lOh. 14m. 23.8s. ± 2.30s. mean time. 

The spot lengthened out into a bright belt, and soon 
lost its distinctive character. 

Should the present object remain visible, it will be 
on or near the central meridian of Saturn on July 10, 
13h., July 13, 12y 2 h., and July 16, 12h. 10m.— W. F. 
Denning, in Nature. 

« in* 

The problem of piercing a glacier by means of bor- 
ing has at last been solved, says the New York Sun, 
with results of real scientific interest in experiments 
made last August on a glacier near Vent, iri the Tyrol. 
At a distance of about one and a quarter miles from 
the tip of the glacier where its breadth is 2,130 feet 
and the height of its surface above sea level 8,530 
feet, a boring in the middle reached rock at a depth ' 
of 500 feet. Taken along with measurements of rate 
of movement, surface melting and temperature the 
experiment enabled the following conclusions to be 
drawn: First — the temperature of the ice is at the 
melting point throughout the whole mass on the tongue 
of the glacier. Second — the bed of the glacier is 
trougb-shftped. Third — the ice moves more slowly at 
the bottom than at the surface. The bore holes were 
filled up with pieces of wood, which will serve for 
many years to come as indexes of tne rate of move- 
ment and of surface melting. 
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AN IMPROVED TYPE OF STEAM NOZZLE. 

A patent recently obtained by Mr. William S. Clark- 
son, of Livingston, Mont., covers a new form of steam 
nozzle, particularly adapted to be used in the smoke- 
box of a locomotive, for the purpose of utilizing the 
exhaust steam from the engine to increase the draft 
upwardly through the smoke-stack. The construction 
of the steam nozzle is very simple, the device can be 
very cheaply manufactured, and it possesses the capa- 
city for long and repeated service. It comprises a 
cluster of tubes of circular, or, preferably, of quadrilat- 
eral cross-section, annularly. arranged upon a base plate 
adapted to fit onto the upper end of the exhaust pipe 
of the locomotive. The center opening formed by the 
cluster of tubes is closed by a hollow inverted cone, 
which serves as a spreader to direct the exhaust steam 
into the annularly disposed tubes. It will be observed 
that the tubes are tapered so as to form radial chan- 
nels leading into the center opening above the spreader 
cone. In operation, .the exhaust steam being deflected 
laterally by the' spreader cone, rises through the tubes 
and emerges from the nozzle in the form of a ring. 
The steam in rising induces currents of gases within 
the smoke-box, to pass inwardly into the radial, chan- 
nels to the center of the ring of steam, thereby in- 
creasing greatly the effectiveness of the nozzle. It will 
be observed that the nozzle permits the use of an ex- 
haust pipe of large cross-section, and also smoke-stacks 
of larger area than hitherto, allowing greater volume 
of gases to be discharged without increasing the force 
of gas. In virtue of the conical spreader being hollow, 
a constant eddy of gases is maintained, which also 
greatly facilitates the operation of the device. 



THE EDEM FOG SIGNAL. 

During fog and mist, vessels are exposed to colli- 
sions and experience great difficulty in entering har- 
bors. A new fog signal invented by a Belgian, Mr. E. 
de Meulemeester, is designed to prevent these dangers. 
The apparatus consists of (1) a receiver of the waves 
of sound and (2) an indicator of the source of emission 
of the sounds. 

The receiver consists of a series of trumpets ar- 
ranged in a circle on a mast, with their bells turning 
to all points of the horizon, the narrow end of each 
of these trumpets being connected to the indicator by 
means of a tube. 

The indicator, close to the hand of the captain or 
of the officer of the watch, -has a tubular ring, frona 
which issue all the acoustic tubes from the receiver, 
the orifices being fixed round the ring in order cor- 
responding to the position of the trumpets of the re- 
ceiver. In this tubular ring is a small opening, to 
which is attached a hearing tube, by means of which 
sounds entering the trumpets are heard by the person 
working the instrument. Each of the acoustic tubes 
is furnished with a valve or "interrupter" near the ori- 
fice, the closing of which intercepts the passage of 
sound ; besides which, . the interrupters are supplied 
with a mechanism enabling the operator to open or 
close the valves at will. Around the ring of the indi- 
cator are marked numbers in an order corresponding 
with those of the trumpets of the receiver. A movable 




index needle completes the mechanism. By means of 
a special arrangement, the officer of the watch can per- 
ceive the sounds received by the indicator directly 
and at the same moment as the operator, and so con- 
trol his work. 

When the operator hears a sound coming from some 
point of the horizon, by means of the mechanism at his 
hand, he closes all the acoustic tubes passing from, the 
receiver to the indicator, except the one in front of 




STEAM NOZZLE FOR LOCOMOTIVES. 

the index needle. If-then he hears nothing, it signi- 
fies that the sound does not proceed from the direction 
toward which the bell of the trumpet, corresponding 
to the open tube, is turned. He then places the index 
between two tubes (by which means all the tubes are 
opened again) and notices whether the sound continues, 
after which he sets the index at the following number, 
and so on till he discovers the. exact direction of the 
sound. The whole proceeding takes but a few seconds. 
The. Edem fog signal, through its rapidity and the 
exactitude of its signals, indicates immediately to cap- 
tains of vessels supplied' with the necessary appliances 
their position and their respective courses during fog, 
so that hesitancy and ' inaccurate maneuvers liable to 
bring about a collision are avoided. The signal offers 
the captain of a vessel facility in finding the entrance 
of a harbor. 

Experiments, have been made in the North Sea with 
two steamers, one furnished with the fog signal and 
the other without it. The last was ordered to give 
signals with its siren, maneuvering now at port, now 
at starboard, passing in front and behind the other 
steamer. The operator of the first ship could always 
indicate the position of the other ship in a few sec- 
onds by means of the indicator's needle, and follow the 
alterations of its course. The experiments have proved 
that one .can locate the source of 
the emission of the sounds in a 
space of a twelfth of the horizon. 
By the difference in the intensity 
of the sound, the approach or re- 
treat of a ship can be indicated. 



and it. is yet to be demonstrated whether there are 
varieties of this oak which will produce corks in the 
United States with profit. From occasional scattered 
specimens it would seem that the tree will grow and 
thrive in this country. The importations of cork into 
the United States have steadily increased during the 
last three or four years, until in the fiscal year ending 
June, 1902, they were the highest on record, being in 
round numbers $2,500,000. Prior to 1901 they had 
never passed the two million mark. During the past 
century cork has advanced over 1,000 per cent in value, 
the increase being caused by the more general use of 
bottles.— G. E. M. 



"Spliced Bail." 

In the effort to overcome the nuisance of the low 
joint in the construction and maintenance of railroad 
track, a "spliced rail" is being introduced to the rail- 
road "world, by the means of which a continuous Tail 
is practically secured, yet one which it is readily pos- 
sible to remove and renew at any time with no more 
difficulty than is experienced with the typical rails 
now in general use. This rail, which was patented 
only a few months ago, is of compound construction, 
consisting of three longitudinal sections. The ball, 
with downward-extending web portion, is one section, 
and the base, being divided, with upward-extending 
web portions, makes the other two sections. The sec- 
tions being of equal length are bolted together so as 
to break joints or divide the old method of. whole or 
butt joints into thirds, thereby making a spliced or 
continuous rail. Thus where the ends of the ball por- 
tion come together, making only a third of a joint, 
the base on either side is perfectly solid and prevents 
any up and down or hammering motion whatever. 
This railis used in the same manner as the present 
T rail, and in laying the same allowance is made for 
the expansion of the metal. The parts are bolted to- 
gether, and when this is done, the rail is laid in pre- 
cisely the same manner as is the custom at present. 



Fig. I. 



Fiq. 2 . 




Fig. 1.— Collectors on mast. Fig. 2. — Plan view of collectors. 
Fig. 3.— Detail of collectors. Fig. 4.— The receiver. 

PARTS OF THE EDEM FOG SIGNAL 



THE EDEM FOG SIGNAL. 



Cork. 

The item of corkage in the bottling 
of the finer wines is one of the 
most important details. Only the 
most select corks, free from 
brown blemishes and 'airholes, are 
used; the common corks being em- 
ployed for the bottling of cheaper 
products. Practically all of the 
corks used in the world are grown 
in the Mediterranean countries, 
where it is estimated that between 
three and four million acres are 
planted to cork .oaks. It would 
seem as though the cork oak indus- 
try in the United States might 
claim, the attention of practical 
men who favor the production of 
necessities at home rather than the 
sending of money abroad for them. 
An effort was made in 1858 to in- 
troduce the cork oak, and acorns 
were planted and distributed by the 
Department of Agriculture in Cali- 
fornia and various of the Southern 
States. The experiment was not, 
however, carried to a conclusion. 




THE RECEIVER. 
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AUTO CHAIES FOB THE ST. LOUIS FAIB. 

Automobile chairs propelled by electricity will be 
used at the World's Fair at St. Louis next year. A 
concession was recently granted by the Exposition to 
a St. Louis company, giving them the 
right to operate the new style chairs 
within the World's Fair grounds. The 
chair is the invention of Semple S. Scott 
and is the result of nearly three years' 
experimenting and designing. 

It is said that the machine has a uni- 
form speed of three miles an hour, which 
is exactly the same running up or down 
a steep grade or on a level. The occu- 
pant has no control over this speed what- 
ever. The simplicity of operation is such 
that anyone can readily run it. The 
most desirable feature is the fact that 
the machine is provided with a sensitive 
guard rail. The latter is deemed the 
most valuable invention on the machine. 
If the- machine collides with any object 
or person, a pressure of only a few 
ounces pushes this guard rail back and 
causes the wheels to become locked, thus 
bringing the chair to a dead stand-still 
before the machine itself strikes the ob- 
ject or person. 

Each chair will carry two passengers, 
one of whom may operate the machine, or, 
if desired, an operator will be furnished, 
who will not only run the machine but 
will also serve as a guide to explain all 
the points of interest. The operator sits 
on a detachable seat at the rear of the 
chair, from which point he controls the 
machine, the controller and steering bar being removed 
from tire front and attached to sockets in the rear. 



IMPROVEMENTS IN STEAM SHOVELS. 

BT WALDON PAWCBTT. 

A most notable advance has been made within 
the past few years in steam-shovel construction — 
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Mocha Coffee. 

During the past few years I have often heard 
assertion made and have 
seen it in the newspapers 
in our country that there 
was no such article as 
Mocha coffee, that the term 
is- purely a fiction, and that 
wiat was once known as 
Mocha coffee is so mixed 
with other coffees that 
there is no real Mocha. 

In order to help correct 
such an impression and to 
do the coffee merchants of 
this place and the import- 
ers of our country an act 
of justice, I wish to say 
that there is such an arti- 
cle to-day in the American 
market as Mocha coffee, 
that this coffee is of the 
same kind and from the 
same place as the noted 
Mocha coffee of several 
generations ago, and that 
the growers and handlers 
of this coffee are as par- 
ticular in regard to its 
quality and purity as they 
ever were. 

At different times mer- 
chants have tried to ship 
coffee from other countries 
to this place and forward it 
from here as genuine 
Mocha, but the city au- 
thorities have always sup- 
pressed such traffic and 
have otherwise assisted the 
merchants in keeping up 
the standard and good 
name of this coffee. 

Knowing of the careful- 
ness with which the coffee 
interest is managed and 
the government's protec- 
tion over it, I am of the 
opinion that if by the time 
the consumer gets his 
Mocha coffee it is not 
pure, the mixing has been 
done after it leaves Aden. 
— W. M. Masterson, U. S. 
Consul at Aden. 



the 



AUTO CHAIES FOB THE ST. LOUIS FAIB. 



progress impelled in part by the greater exactions 
made upon these mechanical excavators by modern 
construction work. The 35 and 45-ton shovels were 
considered, until a comparatively short time since, 
amply sufficient for almost all kinds of excavations; 




A Sixty-Five Ton Shov:I Engaged In Railroad Work. 



Mr. Edison's . dry gold 
separating process, is to be 
used in Australia. Mr. 
Cloyd M. Chapman, a min-. 
ing engineer, has had a 
separator built and ship- 
ped to Australia. 




Loading Ore from a Stock-Pile with a Sixty-Five Ion Shovel. 

IMPROVEMENTS IN STEAM SHOVELS. 



but at present the 55-ton shovel is accounted the stand- 
ard machine; and 65-ton, 75-ton, and 85-ton are coming 
into use to an increasing extent, while even the 95-ton 
giants are proving that they are not only useful but 
also economical for certain classes of 
work. 

The true meaning of the increase in 
the capacities of steam shovels is best 
indicated by comparative statistics. 
Thus, while the clear lift from rail to 
bottom of dipper-door when open is but 
10 feet in the case of the 35-ton shovel, 
it is 12 feet in the 55-ton shovel; 15 
feet in the 65-ton machine; 17 feet in 
the 75-ton shovel; and 18 feet in the 85- 
ton apparatus. The width of the cut 
which, in the old-style, lighter-weight 
shovels, rarely exceeded 48 feet at 8-foot 
elevation, ranges from 50 to 54 feet in 
the case of the newer models. The steel 
car of 29% feet in length, which serves 
as a foundation for the 35-ton shovel, 
appears rather insignificant beside the 
cars of 41 feet 7 inches, which bear the 
latest specimens of steam shovel con- 
struction. 

The same proportionate advance is 
manifest in the case of the main engines, 
which have grown from the 8 x 10-inch 
size in the 35-ton shovel, to the 14 x 16- 
inch engines of the present day 95-ton 
shovel. Likewise the steam generators 
have shared in the new order of things, 
as will be appreciated by a comparison 
of the 48-inch diameter boiler of the 35- 
ton shovel, with the 66-inch diameter 
boiler which supplies steam to the machinery of the 
95-ton shovel. 

After all, however, the most significant phase of the 
development of the steam shovel is found in the en- 
largement of the capacity of the dipper, or, in other 

words, the increase in the 
actual working capacity, 
as indicated by the task 
accomplished. The capa- 
cities of the dippers of 
various representative 
shovels are as follows: 
35-ton, 1% cubic yards; 45- 
ton, 2 cubic yards; 55-ton, 
2% cubic yards; 65-ton, 3 
cubic yards; 75-ton, 3% 
cubic' yards; 85-ton, 4 
cubic yards; 95-ton, 5 cubic 
yards. Still other radical 
improvements might be 
noted, each important in 
its way. For instance, 
the type of thrust motion, 
which was the frictional in 
the old-style shovels, has 
been changed so that inde- 
pendent reversible engines 
are now employed; and in- 
stead of the vertical, sub- 
merged-fiue type of boiler 
in the old machines, the 
newer products' of the 
shovel builders are equip- 
ped with locomotive boil- 
ers. 

Some recent achieve- 
ments constitute a revela- 
tion of the possibilities of 
the new types of shovels. 
On the Great Northern 
Railroad, recently, a 65- 
ton shovel took out 4,300 
cubic yards of sand in a 
single day, and, during an 
interval of several months, 
took out an average of 
2,291 yards per day. At 
Ishpeming, Mich., last sea- 
son, a 65-ton shovel hand- 
i led 120,000 tons of iron ore 
with practically no break- 
age or delay for repairs. 
A still more striking ex- 
ample of the endurance of 
the modern steam shovel 
is afforded by two 60-ton 
machines at the Lake Su- 
perior Consolidated Iron 
Mines, which handled 
without a break 304,326 
tons of iron ore, 135,048 
cubic yards of gravel, and 
76,177 cubic yards of dirt 
from railroad cuts. 

A standard medium-size 
shovel, in uae on railroad 
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work in the West, lately made a record of 1,330 cubic 
yards per day for twenty-seven months, a large por- 
tion of the material handled being rock. As affording 
an interesting criterion of the cost of operation of a 
steam shovel under modern conditions, it might be 
cited that there is at a mine stock pile at Ironwood, 
Mich., a shovel which has been in practically continu- 
ous operation for five years past and has, during that 
period, loaded a total of 430,036 tons of iron ore at a 
cost of 2.53 cents per ton, which includes a charge of 
0.31 cent per ton for repairs. 

Railroad construction work has, from the outset, 
constituted one of the most important avenues of use- 
fulness for the steam shovel; but the past year or two 
have afforded revelations of the capabilities of the 
machines in this line of work. Special opportunities 
were offered for steam shovels in the case of the 
improvements recently undertaken on the Union Pa- 
cific Railway, in eastern Wyoming, from the fact that 
the work was remarkable for the large amount of 
material required in the construction of embankments 
and in building the Sherman Hill and other tunnels. 
The famous Dale Creek fill, near Tie Siding, Wyo., is 
120 feet in height and 900 feet in length, and the 
500,000 cubic yards of material used in its construc- 
tion were excavated by two steam shovels. This fill, 
with two adjacent embankments, required 750,000 
cubic yards of filling within the distance of one mile. 
In the construction of the famous Sherman Hill Tun- 
nel, there were employed three steam shovels, which 
were especially built for the purpose. The tunnel is 
17 feet in width, and this made it necessary to equip 
the shovels with short booms. Compressed air was 
employed for the operation of the machines. Prior to 
the commencement of work upon the Sherman Hill 
Tunnel, 300 feet per month constituted the best record 
for steam shoveling under similar conditions; but in 
the case of this Wyoming contract, as high as 500 feet 
were excavated in a month. 

Not less interesting than the improvements that have 
been made in the shovels themselves, are 
the new fields of activity which have been 
opened to these powerful mechanical work- 
ers. One of these is found in gold placer 
mining, in which there has lately been a 
considerable revival of interest. The steam 
shovel is adapted for dry-land mining, or 
where but little water is found; and where 
the gold-bearing material is covered with an 
overburden of barren gravel or earth, the 
steam shovel is especially suited, as the 
stripping can be disposed of readily. 

A valuable adaptation of the steam shovel 
is found in the sewer excavating machine, 
which has lately been introduced. This 
machine consists practically of one of the 
moderate-sized steam shovels — say the 45- 
ton type — mounted upon heavy cross-beams 
and rollers and fitted with a long handle 
and special dipper. Such a machine is cap- 
able of digging a trench up to 12 feet in 
width and 20 feet deep. It carries a dipper of special 
construction, in which the cutting edge is the widest 
■part, so that the lugs and fastening for the bail are 
clear. 

In view of the probable extensive employment of 
steam shovels in the completion of the Panama Canal 
under the jurisdiction of the United States govern- 
ment, it is interesting to note the previous accomplish- 
ments of these shovels in canal excavation. In the re- 
cent deepening and enlargement of the Soulanges Ca- 
nal, the most important link in the system of artificial 
waterways along the St. Lawrence River, steam shovels 
were extensively employed; and a single machine ex- 
cavated 600,000 cubic yards 'of blue clay and 30,000 
cubic yards of hard pan and bowlders of the very worst 
and hardest material. This latter, it may be remarked, 
was excavated without the use of dynamite. Two 
steam shovels met unusual exactions in the construc- 
tion, of the Massena Canal, at Massena, N. Y.; and the 
record of these great mechanical shovelers in the con- 
struction of the Chicago Drainage Canal is well known. 
Sixty-five-ton shovels were employed principally in 
excavating for the Chicago waterway, and, considering 
the enormous quantities of rock and other difficult ma- 
terials handled, the break-downs were surprisingly few 
In number. 

Ch.ains constitute one of the most important compon- 
ent parts of a steam shovel; and, in order to secure in- 
creased efficiency in this class of material, steam- 
shovel manufacturers are now establishing their own 
chain factories, where hand-made chains, varying in 
size from % to 2 inches, are turned out. Last year a 
single shovel manufactory produced, for use on its own 
machines, 22,500 tons of chain, all made from a special 
grade of iron. Every bar of this iron is subjected to a 
most severe test, for the demands upon the chains in 
use on steam shovels are so severe that the metal em- 
ployed in ordinary chains will not withstand the strain. 
The test to which the chain material is subjected con- 
sists of placing the end of a bar under a trip hammer, 
bending it over cold, and hammering it down solid with 



the bar. If a check or a flaw is shown, the bar is dis- 
carded. 

On the 95-ton shovel here shown, 1%-inch hoisting 
chain is employed. A pull on the dipper of 116,000 
pounds is obtained with a working steam pressure of 
100 pounds to the square inch. 

There are three independent reversible engines — 
one for hoisting the dipper, one for swinging the 
boom, and one for thrusting the dipper into the cut. 
The first two are located on the car and the third is 
located near the lower end of the boom. 

The main engines gear directly to a large gear on 
the shaft of the hoisting drum. The sprocket chains 
shown beneath the car,, which are used for moving it 
ahead, are both driven by the shaft located under the 
middle of the car. This shaft is driven by gearing 
from the hoisting shaft. 

The swinging engines are geared through an inter- 
mediate speed reduction shaft to the large swinging 
gear which is bolted to the swinging drum. From the 
swinging drum the wire ropes lead around the swing- 
ing circle in opposite directions. The engines and 
large gear-wheel of the swinging drum can be seen 
through the open panel of the side of the car. 

The boom engines gear directly to the two large 
gears mounted on a short transverse shaft on the 
boom. Near the middle point of this shaft are located 
two- pinions which gear with the two racks on the 
dipper arm. When the engine is in motion, the dip- 
per arm is forced out or in, depending upon the direc- 
tion of rotation of the engines. The boom is not raised 
or lowered while in operation, but can be swung 
through an angle of about 180 degrees about a vertical 
axis. 

A great deal of the railroad work being done through- 
out the country in the way of improving existing lines 
consists of double-tracking former single-track lines. 

The cheapest way of doing this work is to use a 
steam shovel working parallel to the existing track 
and at such a distance from the track that it can load 




Fig. 1.— Mars on May 29, J890. 



Fig. 2.— Mars on July 6, 1890, Showing 
Protuberances. 



PHOTOGRAPHS OF MARS TAKEN WITH LICK 36-INCH TELESCOPE. 



the material excavated upon cars placed on the track. 
In one cut, the shovel can prepare the ground for the 
laying of ties and rails for the new track. The only 
difficulty in this manner of working is that delays are 
likely to occur to traffic, owing to the presence of the 
gravel train on the main line. 

The solution of the problem was the design of the 
95-ton shovel, capable of handling a dipper with a 
capacity of 5 cubic yards, and working as fast as any 
shovel of smaller size can work. This shovel can dig 
at the rate of four shovelfuls per minute in the ma ; 
terial usually encountered. The customary size of dip- 
per now in use has a capacity of 2% cubic yards — one- 
half that of the 95-ton shovel. By using the large 
shovel the gravel train is loaded and able to move out 
of the way of fast trains in just half the time required 
with the usual size of steam shovel. These large 
shovels are also suitable for excavating iron ore from 
open mines, in which case they are equipped with a 
dipper sometimes as small as a yard and a half. 



Wood silk. 

News comes frojn abroad that an Englishman has 
patented a method of making imitation silk from wood. 
A: plant erected near Sydowsaue, Germany, is at pres- 
ent turning out 50 pounds of skein silk a day, which 
product can be increased in quantity to 2,000 pounds. 
The silk is soft in texture, and cream in color. Each 
thread is made up of eighteen single strands; a single 
strand is hardly perceptible to the naked eye. In 
strength, the real silk is two-thirds stronger than the 
imitation. When woven into pieces, the new substitute 
is said to have the appearance of real silk. How this 
new article will compare with the genuine, in the mat- 
ter of wear and price, it is impossible at present to 
state. The manufacturing process is likewise undis- 
coverable. It is asserted, however, that the pulp under- 
goes a chemical process and is pressed through very 
fine tubes, by hydraulic pressure, forming the single 
strands which go to make up the thread. 



THE PROJECTIONS OF THE SLANET MARS. 

Every two years, when the planet Mars comes Into 
favorable position for observation from the earth, 
astronomers are able to see, now and then, one or 
more irregular projections on the sunrise or sunset 
line. One of these was observed recently at the 
Flagstaff Observatory, and reported in the news- 
papers. 

The "nature of these projections is pretty well under- 
stood by astronomers, but the biennial press reports 
of such observations give rise to a question on the 
part of the public as to whether they could be signals 
from intelligent beings on that planet. 

These bright projections were unknown up to 1890, 
when the first ones were observed with the great Lick 
telescope, this instrument having been mounted too 
late in the year 1888 to permit observations of this 
kind being made at that time. The 1890 observations 
are well illustrated in the accompanying drawing, B, 
which has thus far been published only in technical 
journals. Fig. 1 represents the planet Mars as 
circular in form, at about the time when the sun, 
the earth, and the planet were approximately in the 
same straight line. When Fig. 2 was made, 
the relative positions of these objects had changed, 
and Mars no longer appeared as a complete circle; it 
had the gibbous form of our moon when ten or eleven 
days old. Only that hemisphere of Mars upon which 
the sun is shining is bright; and as a portion of the 
dark hemisphere was turned toward the earth on July 
6, a considerable crescent on the side marked T was in- 
visible. The edge of the planet bordering the invisible 
crescent is known as the "terminator," and in this case 
it was the line of sunrise. It is always upon the ter- 
minator that the projections referred to are seen. A 
glance at the drawing will show the appearance and 
positions of the two that were first observed by astrono- 
mers. ' 

Those who have critically observed the terminator 
of the moon when ten or eleven days old will have no 
difficulty in detecting, even by naked eye, 
similar bright projections on that body. 
There is no question as to their nature. 
Mountain peaks of considerable elevation 
catch the first rays of the rising sun or the 
last rays of the setting sun, the lower levels 
at that time being below the line of the rays, 
and therefore absolutely invisible. Looking 
at the moon's sunrise line from our point of 
vantage, these illuminated elevations will 
therefore appear as bright projections ex- 
tending from the terminator a short distance 
into the dark sky. 

The bright projections on the terminator 
of Mars have a similar origin, though, in- 
stead of being elevated land areas, it is rea- 
sonably certain that they are clouds in the 
thin atmosphere of the planet. If they were 
mountains they would be seen again and 
again, not only from night to night, but at 
each returning opposition, and in exactly the 
same places. This is not at all the case. They are 
occasionally observed in substantially the same posi- 
tion on two, three, or four successive nights; but 
never, I believe, for a longer period than this, and 
their forms change from day to day. They are not 
fixed features of the planet's surface. In this connec- 
tion, however, it should be said that a mountain twelve 
or fifteen thousand feet high should probably form 
a fairly conspicuous projection on the terminator when 
the planet is in the most favorable position. 

All the observed phenomena can be satisfactorily ac- 
counted for on the theory that the projections are due 
to clouds of considerable size, at great elevations in 
the rarefied atmosphere. Such clouds would be il- 
luminated by the sun's rays while the land areas be- 
neath them were still so dark as to form in effect a 
black background, and the contrast between them and 
the planet's surface would be very great. 

The comparatively small number of these projec- 
tions is strong evidence that the atmosphere of Mars 
is remarkably clear as compared with that of the earth. 
This is in complete harmony with our knowledge de- 
rived from spectroscopic observations, that the atmos- 
phere of the planet is very rarefied — its density at 
Mars' surface probably being much lower than that 
of our atmosphere at the summit of Mount Everest. 
The scarcity of clouds is still further demonstrated by 
the practically uninterrupted view which astronomers 
are able to obtain of the planet's principal surface fea- 
tures. W. W. Campbell, Director. 
Lick Observatory. 

• i • i ♦ 

It will be remembered that in our last issue we men- 
tioned the fact that the Governor of the State of Texas 
had offered a prize of $50,000 for the best method of 
eradicating the cotton-boll pest. The first claimant of 
the prize is George Franklin, a farmer living near San 
Marcos, Texas. He has submitted his claim to Gov. 
Lanham. His remedy will be passed upon by a com- 
mittee of five farmers whom the Governor will appoint 
for the purpose. 
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Portland Cement from Slag. 

Portland cement has been made from blast-furnace 
slag for several years in various cement works in Ger- 
many, Luxemburg, and Belgium, and has yielded very 
satisfactory results, especially in regard to quality. 
Negotiations are being carried on with some blast-fur- 
nace works with a view to the introduction of the 
slag-cement industry into England, Austria, and 
Prance. In some respects a blast works has a consid- 
erable advantage over other Portland-cement factories 
because the motive power for the cement works can be 
supplied by a blast-furnace gas motor with electric 
transmission, the rubble or waste coke from the blast 
furnaces can be utilized in the cement kiln, and the 
principal raw materials — namely, the granulated slag 
and the limestone — are close at hand. Besides, there 
are other minor advantages. 

Portland slag cement has also some advantages over 
natural Portland cement; for, while the yield from 
the raw materials when the former is used is about 
80 per cent, the yield when the ordinary raw mate- 
rials are used is seldom more than 60 per cent. As the 
cost of production per ton of raw materials is nearly 
equal in both cases, a saving of about 20 per cent in 
fuel, labor, etc., is effected in the case of slag cement. 
Besides this, Portland slag cement is more trust- 
worthy and more regular, and its manufacture can be 
more easily controlled than that of the so-called; nat- 
ural Portland cement, because the principal, raw mate- 
rial — namely, the blast-furnace slag — is, as a rule, a 
regular product whose chemical composition is easily 
controlled; consequently, any alterations which are 
liable to take place are known beforehand and precau- 
tions can accordingly be taken in time. This is not 
the case when the natural raw materials are used. 

Some recent tests with Portland cement from blast- 
furnace slag, made in the municipal laboratory at 
Vienna, showed that mortar composed of 3 parts of 
sand with 1 part of this cement gave the following 
results: 

1. After seven days' hardening. Tensile strength, 
383 pounds per square inch; strength of compression, 
3,880 pounds per square inch. 

2. After twenty-eight days' hardening. Tensile 
strength, 551 pounds per square inch; strength of 
compression, 5,411 pounds per square inch. 



New German Inventions. 

Prevention of the Warping of Xylolithe Floors.— An 
Austrian inventor claims to have discovered a method 
of preventing the warping of floors constructed of 
xylolithe (a mixture of sawdust, burnt magnesite, and 
magnesium chloride). He does this by fixing sheet- 
iron, open-work, or reticulated plates to the founda- 
tion and imbedding them in the plastic material. For 
covering iron floors in ships, etc., the reticulated 
plates are laid loosely on the foundation and a series 
of crosscuts are made in the partially hardened xylo- 
lithe covering by thin knife blades to allow for ex- 
pansion. 

Plastic Flooring. — A German invention deals with 
the manufacture of plastic compositions for flooring 
purposes. Ash, moistened with a solution of sulphate 
and chloride of magnesium, is mixed with kaolin, or 
clay, and talc; gypsum and magnesite are then added. 
The mixture is stamped and rolled in place while cool 
to form the bed or foundation of a jointless floor. 
When the bed has hardened, a surface layer com- 
posed of asbestos and sawdust moistened with magne- 
sium, sulphate, and chloride and mixed with' kaolin, 
or clay, and talc, gypsum, and magnesite is applied. 

Cylindrical Blank Piercing. — As outlined in a recent 
German invention, a tube or other hollow body is 
formed from a cylindrical blank by piercing it with 
a pointed mandrel while the blank is held in a divided 
matrix, or die. The blank is first held endwise by a 
block and wedge arrangement until the mandrel has 
penetrated sufficiently to force some of the hot metal 
into cavities in the matrix. The swellings thus pro- 
duced serve to hold the blank in place, after the block 
and wedge have been removed, till it has been com- 
pletely pierced. The tube produced is considerably 
longer than the blank, and therefore a relatively 
longer mandrel has to be used. The swellings are re- 
moved by subsequent rolling or drawing. 

Seamless Pipes and Tubes. — In another German in- 
vention, relating to the manufacture of seamless pipes 
and tubes, a set of nested tubular blanks is rolled or 
drawn on a mandrel so that tubes of various diameters 
are simultaneously produced. Each blank just fits into 
the surrounding one, the inner blank fitting the man- 
drel, and each blank is given a protective coating, 
which may consist of milk of lime or a mixture of 
graphite and coal to prevent a grinding or welding 
together of the blanks during reduction. 

Fuel Grating. — A casing which is interposed be- 
tween the wall and the fire bars of an inclined grate 
to increase the draft forms the subject of a recently 
Issued German patent. The casing comprises a frame 
— preferably made in two sections — secured to the 
walls by Jugs In such a manner, that the part nearest 
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to the inclined fire bars is easily replaced. The frame 
holds the downward extended plates together by 
means of bridge pieces, and the upper surfaces of the 
frame and the plates slope down from the walls to the 
fire bars to keep the fuel in the middle as it slides 
down the grate. 

Punching and Shearing Machine. — A somewhat novel 
design of a punching and shearing machine has been 
put on the market by a German firm. The feature which 
distinguishes it from other designs is that it is cut 
away longitudinally on one side to allow of a broad 
plate being cut up the middle. It will be worth a 
great deal in shipyards and bridge works, for in such 
works plates are usually ordered in the dimensions re- 
quired, and they only require a little cutting and 
trimming around the edges. It can hardly fail to 
vibrate considerably while at work. In all other re- 
spects the machine resembles other well-known makes 
of eccentric machines. It is made to shear plates up 
to 1 inch in thickness, and the shears are in a line 
with the longitudinal axis of the machine. The gap 
on the punching side is only 19% inches, and it is in- 
tended to punch 1%-inch holes through 1-inch plate. 
The angle-iron shear in the middle has the corner 
down, and is thus quite unsuitable for shipbuilders. 

Coburg. Oliver J. D. Hughes, U. S. Consul. 
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'Hie Heligoland Lighthouse. 

The German government has erected a new light- 
house on the island of Heligoland, which will sup- 
plant the old petroleum lamp that has long directed 
the commerce at the mouth of the Elbe. It is claimed 
for this light that it is one of the most powerful in 
operation. The distinguishing feature is the return 
that has been made to the old form of parabolic re- 
flector, with a powerful illuminant in the focus, in 
place of the Fresnel lenses and prisms. The mirror 
in this case is of glass, 75 centimeters in diameter, 
and silvered at the back. An arc light with a current 
of 34 amperes is the illuminant. The positive pole of 
the carbon is so near the focus that it is estimated 
that the beam is not more than two degrees in diame- 
ter, and its candle-power is quoted as thirty millions. 
No protection against weather is provided in front 
of the light, and it is asserted that none is' needed. 
Three similar mirrors and lamps are mounted in one 
plane round an axis, and the whole revolves four 
times in a minute, so that a flash is given every five 
seconds. A fourth mirror and lamp is provided in 
case of necessity, which will turn three times as rap- 
idly, but it is not proposed to use this except in case 
of emergency. The duration of the flash is only one- 
tenth of a second. Herein the German firm of Schuck- 
ert & Co., the manufacturers, have followed the lead of 
the French authorities. It is, however, a question 
whether these brief durations have not been carried 
to an extreme. Undoubtedly one-tenth of a second is 
sufficient to make the maximum impression on the 
eye, when the light is brilliant. But with a hazy 
atmosphere, and the light much diminished, it is 
doubtful whether a longer duration should not be 
allowed. The experiment will be watched with great 
interest, both on account of the bold deviation from 
the ordinary plan which has been so long followed, 
and also on the ground of economy, which is claimed 
for the n«w method. It is stated that on the first 
night of trial the light was seen at the pier of Biisum, 
a distance of 64 kilometers, or 40 miles. — Nature. 



» i m i m 



Tesla's Doings. 

According to the newspapers, strange things are 
happening at Wardencl.iffe, L. I., where Tesla has his 
laboratory. 

Ever since Mr. Tesla retired from the public gaze 
and hid himself in Long Island, he has been credited 
with performing strange feats. These rumors are at 
last confirmed. For some time, residents about the 
laboratory have been startled by vivid flashes of light 
emanating from a tall tower erected by the inventor. 
Just what this tall tower, and the gleams and flashes 
which come and go, may mean, no one knows; but 
it is to be inferred that Mr. Tesla is bent upon improv- 
ing the present methods of telegraphing by the Hert- 
zian waves. 



The Current Supplement. 

The current Supplement, No. 1439, opens with an 
excellent description of the widening of London Bridge, 
by Mr. Harold J. Shepstone.- The article is admirably 
illustrated. Dr. Oskar Markfeldt discusses coal-tar oils 
in the manufacture of paint and varnK'h. A paper on 
another chemical subject is: "The Preparation of Firm 
Lubricants." Mr. E. Hirsch tells something of "Cata- 
typy," a new printing process without light. At one 
of the recent German engineers' conventions, Geheim- 
rath Wichert presented a paper on train lighting with 
steam turbines. Abstracts of this paper are. printed 
in the current Supplement, which are well illustrated 
by photographs and diagrams. The manufacture of 
steel by the electric furnace is discussed in an essay 
which Is full of practical suggestions. A novel use 



for the automobile is described in an article bearing 
the title: "An Automobile Railway Trolley Tower 
Wagon." The articles on the Serpollet steam carriage 
are continued. Mr. J. R. Collins describes the applica- 
tion of Kelvin's theory of the ether to the stellar uni- 
verse. Mr. Emile Guarini tells of a new method for 
the study of storms, in an article in which he describes 
the Lera apparatus for registering atmospheric elec- 
trical discharges. The usual Trade Notes, consular 
information, Selected Formula, and Electrical and 
Engineering notes will be found in their accustomed 
places. 



Tbe Effect of Borax Food Preservatives on the 
Human System— Dr. Wiley's Work. 

Readers of the Scientific American have probably 
followed with interest. Dr. Wiley's experiments on the 
"Borax Squad," as the band of young men who will- 
ingly ate various kinds of canned foods and meats 
given to them by Dr. Wiley, are called. It is impos- 
sible at this early date to state definitely what th° 
experiment will finally demonstrate. Two facts at 
least have been proven. The first of these is that 
the use of borax preservatives in food diminishes the 
natural weight of the human body, and that persons 
who consume such food will not return at once to 
their former weight when the experiments are 
stopped. The second fact is that the use of borax 
tends to reduce the amount of nitrogen in the human 
body, and that the volume of nitrogen will not again 
return to that existing before the experiments. 

In an address before the National Association of 
Food Commissioners, Dr. Wiley, in summing up the 
results of his work, said: "Foods can be preserved 
for a reasonable length of time in most circumstances 
without resorting to any chemical preservative or 
added preservative of any kind. Simple sterilization, 
which can be applied to most foods, is most effective 
and the least objectionable of all forms of food preser- 
vation. There may be occasions of emergency or exi- 
gency in which the use of a chemical preservative is 
rendered imperative. 

"It may be a wise policy not to inaugurate absolute 
prohibition against all preservatives, but it certainly 
is true that wherever for any reason a preservative 
must be used, the package of food containing it should 
be clearly marked." 



Death of E. W. Bliss. 

Eliphalet W. Bliss, of the E. W. Bliss Company, one 
of the ninety-two "Captains of Industry" who took 
luncheon with Prince Henry on his recent visit, died 
suddenly at his home at Owl's Head, Bay Ridge, on 
June 21. Mr. Bliss was an inventor and manufacturer 
of presses and" dies, as well as a maker of special 
machinery for working sheet metals. He was the 
sole manufacturer of the Whitehead torpedo, and na- 
val appliances used in the United States navy. 



Bacteria for Fanners. 

For many years the Agricultural Department has 
made it a rule to distribute gratuitously rare seeds 
for the use of farmers; it has now announced that it 
is willing to place at the disposal of agriculturists, 
bacteria which would enrich the soil. It is the pur- 
pose of the department to send out bacteria which 
will assist in the protection of leguminous plants, 
such as clover, peas, beans, and locust trees. The 
bacteria which will enrich the soil. It is the pur- 
of the air into a nitrate which can be easily digested 
by the plant. Of particular service will these bac- 
teria be in the growing of alfalfa. 



News of Langley's Airship. 

During a heavy storm off Widewater, Va., on the 
morning of July 19, Prof. Langley's houseboat, and 
with it his flying machine, was torn from its moorings 
and carried by a swift flood tide up the Potomac 
River. Although the airship itself suffered no mate- 
rial injury, there was a time when Prof. Langley's 
aerodrome was in danger of being utterly destroyed. 

Experiments are shortly to be made. Such is the 
secrecy which is being maintained, that it will be 
doubtful if information of any value can be obtained 
for some time to come. 



A special commission appointed by the French Ad- 
miralty has been experimenting with a view to ob- 
taining conclusive data as to what would be the effect 
on a battleship when the guns in the fore turret were 
fired. The battleship "Henri IV." was selected for the 
purposes of these tests. Sheep were distributed at 
the posts which in action would be occupied by the 
members of the crew serving the smaller guns over 
which the big turret guns fire. After the discharge 
the sheep were examined, and though found to be 
stunned were otherwise uninjured. It was therefore 
concluded that as men have a greater power of re- 
sistance than sheep, the gunners in the turret would 
experience no serious harm through the firing of the 
guns, 
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THE VOLCANIC ERUPTIONS IN GUATEMALA. 

BY J. WINTBRTON. 

For three weeks last autumn a great column of 
smoke rose from behind the peak of Santa Maria near 
Quezaltenango. Then the eruption abated in violence, 
and the dense pillar of smoke gave place to smaller 
columns of white steam. Emboldened by the subsid- 
ence of the volcano, Mr. Heinrich Siegerest and a few 
others determined to explore Santa Maria. After no 
little difficulty they succeeded in reaching the crater. 

Encouraged by their success, although somewhat 
disconcerted by their account of the hardships they 
had endured, I started from the railroad terminus at 
the town of Santa Felipe on December 15, accomp- 
anied by three Indian carriers, to ascend the volcano 
for the purpose of obtaining photographs. Our road 
passed through Palmar, once a flourishing coast town, 
now a devastated community with ruined dwellings, 
dismantled government buildings, and fields blighted 
by volcanic sand and ashes. 

I began the ascent of the volcano from the planta- 
tion of La Sabina, a favorite health resort famous 
for its springs of mineral water. Journeying from 
Palmar to La Sabina, we passed two plantations whose 
buildings were ruined and fields devastated. Arriving 
at La Sabina, we found the hotel of the town buried 
many feet beneath mud. I found Mr. W. D. Middaugh, 
proprietor of the hotel, sinking a shaft for the pur- 
pose of recovering some of the hotel valuables. Mr. 
Middaugh advised me to climb the ridge to the left of 
La Sabina, in order to reach the peak of Santa Maria. 
I followed his advice, and discovered that the road 
was much easier than that pursued by Siegerest and 
his companions. 

I found the crater a huge pit some 500 feet in depth, 
from the bottom of which spouted a magnificent geyser. 
The steam issued with terrible force, roaring and 
crackling. In order to secure the picture of the geyser 
herewith presented, it was necessary to place the tri- 
pod of the camera on the very edge of the crater, on a 
small ridge which had been partially destroyed by 
landslides. Almost at my very feet arose another 
geyser, through the vapor of which there could be 
dimly seen a large pool formed by the condensed steam. 
Besides the large geysers, innumerable small jets of 
steam spouted from the edge of the crater in a vapor- 
ous fringe, sending forth little clouds toward the cen- 



ter. At intervals a strong odor of sulphur assailed the 
nostrils. Fortunately, the wind was blowing from me 
most of the time. 

It is probable that when the volcano was in full erup- 
tion the entire crater was open; for the earth seemed 
to have fallen in and to have formed a kind of floor. 
Otherwise it would be impossible to account for the 
enormous mass of material ejected by the crater. 
Around La Sabina the sand and ashes have been con- 
verted into mud by terrific floods that followed the 
eruption. One of the views which I took clearly shows 
bow deep is this mud formation. From the manner 




lie Crater ot Santa Maria. 



in which the more distant plantations are recovering 

their verdure, it is evident that the volcanic deposit 
contains nothing injurious to vegetation 

■»«»»«■ . — - 

THE OBE-CABBTING WIRE ROPEWAY AT VIVERO, 
SPAIN. 

On the north coast of Spain, not far from the port 
of Ferrol, lies the little harbor of Vivero, from which 
there extend inland important iron mines. Es- 
pecially rich and extensive are two mines worked by 
the Vivero Iron Ore Company, Ltd., London, and situ- 
ated about three or four miles from the coast, near 
the Monte Silvarosa and gorge of Lavandeira which 
passes on inland from this mountain. 

No highway leads from these mines to the coast, 
for which reason the matter of providing a suitable 
fliode of transport is of supreme importance. The 
construction of a narrow-gage railway in this moun- 
tainous district would involve very considerable ex- 
pense, merely in acquiring the land and in making a 
permanent way, which would necessarily be tortuous. 
The advantages of a wire ropeway, on the other hand, 
are just in a case of this kind most pronounced. The 
service is safe and cheap; gradients of one in one are 
surmounted without inconvenience, and valleys three 
or four thousand feet across are readily spanned. The 
work of constructing the ropeway was entrusted to 
the firm of Adolf Bleichert & Co., of Leipzig Gohlis, 
Germany, who, for the last thirty years, have made a 
specialty of this branch of engineering. 

The purpose of our present article is to give a de- 
scription of this installation, and, in order to make it 
more intelligible, it will be advisable briefly to explain 
the general construction of a Bleichert wire ropeway. 

Wire ropeways are mostly used for continuous serv- 
ice, with one line for loaded cars and another for 
empties. Each consists of a wire rope or cable which 
is firmly anchored in the ground at one end, while the 
other end passes over a pulley and is heavily weighted, 
so as to keep the line tightly stretched. At the sta- 
tions, a network of suspension rails provides for the 
Charging, discharging, and shunting of the cars, accord- 
ing to the requirements of the plant, and also serves 
to effect the transference of the cars from the one line 
to the other. Each car consists of a two-wheeled car- 
riage which is provided with an automatic grip and 
which carries the bucket. Traction is effected by 
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View from La Sabina, showing the General Devastation. 
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Fig. l.— Plan of Ihe Four Lines. 



Fig. 2.— The Central Station at Silvarosa 





Fig. 4.— The Dumping Ground at the Coast Station. 




Fig. 3.— Crossing the Lavandeira Gorge. 



Fig. 5 The Longest Span on the Line. (324 Meters = 1,064 Feet.) 




Fig. 6.— Coast Station and Lading Pier. 
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means of a long wire rope running over large sheaves 
at each end of the line. One of these is connected with 
the driving power, where necessary. (Under suitable 
conditions of incline the line works automatically with- 
out any external assistance.) The other sheave is in 
connection with the tension gear. 

Our diagram indicates the conditions of service 
from the mines to the shore. There are in all four 
lines, as follows: 

1. Prom the charging station Silvarosa to the depot 
on the shore: lines I. and II. 

2. Prom the charging station Lavandeira to the sta- 
tion Silvarosa, and from there without reloading to 
the depot of the main line on the shore: line III. 

3. Prom the depot on the shore to the pier head: 
line IV. The service on this line is independent of the 
other three lines. 

Only the lines I., II., and IV. were at first erected, 
the line III. being built later. It is this third line that 
we will describe first. 

This line starts from the Lavandeira gorge. Here 
the rock had to be blasted to provide accommodation 
for the charging station. A wall 10 meters (33 feet) 
high was built diagonally across the cutting. The ore 
is carried in dumping trucks to the top of this wall 
and thence dumped into a depot below. Here the ore 
is shipped from four stock-bins into the ropeway cars. 
A workman pushes each car as it is loaded to a point 
where the grip is applied automatically, and the car 
travels to Silvarosa station. In our third illustration 
the ropeway of this line is shown. In the left-hand bot- 
tom corner a portion of the station appears; and 56 
meters (185 feet) from it the first iron pillar, 34 
meters (112 feet) high. Prom this pillar to the next 
is a span of 72 meters (236 feet) across the Lavan- 
deira gorge. On the right of this ropeway rises the 
Monte Silvarosa, the line running along its flank. The 
depot at the Silvarosa station is arranged like that at 
the Lavandeira gorge and has accommodations for 10,- 
000 tons of ore. 

The central station (Silvarosa) belongs partly to 
the newer Lavandeira line and partly to the old main 
line running to the sea. These lines are so connected 
as to allow the main line to be worked with or with- 
out the branch line. If both lines are worked, the 
cars of the branch line proceed to the main line with- 
out causing any inconvenience in the loading of the 
cars at the Silvarosa station. The arrangement is 
shown in part in our second figure, where the por- 
tion on the left, carrying the suspension rails, is the 
more recent connection with the older part 
on the right, of which the suspension and 
traction ropes and a car are visible. 

The main line consists of two branches join- 
ed at the Garganta Curve station.- The steep- 
est incline occurs on the main line between 
the -Silvarosa station and the Garganta 
curve, the gradient being about one in four. 
There are also on this part of the line spans 
ranging up to 324 meters and crossing deep 
valleys. One of these is shown in Pig. 5. 
It is 324 meters (1,064 feet) wide and passes 
at a height of 70 meters (230 feet) above 
the level of the valley. Half way between 
the Silvarosa and the curve station is an in- 
termediate tension gear, which equalizes the 
strain of the rope along its 2,900 meters 
(9,600 feet) length. 

The erection of the Garganta Curve sta- 
tion was rendered necessary by peculiarities 
in the nature of the locality. The two lines 
here meet at an angle of 170 deg. Each has 
a separate traction rope. The supporting 
ropes are firmly anchored in the ground, and 
in the station the cars run upon suspension 
rails (not ropes). The cars must be un- 
damped and again clamped to the traction 
rope by hand, but the operation is so simple 
that two men are sufficient for the work, al- 
though the traffic is very considerable. The 
traction rope of the upper line is provided 
at the curve station with an automatic ten- 
sion gear, which is connected with the tow-- 
line in such a way as to equalize the speed on 
the two lines and transfer the surplus of pow- 
er from the one to the other. The second part of the 
main line, extending from the curve station to the shore, 
offered no particular difficulties beyond the crossing of 
an arm of the sea some 280 meters (924 feet) wide. 
This part of the line, with its terminus on the shore, 
is shown in Pig. 6, while Pig. 4 is a view of the dump- 
ing ground on which the ore is stored at that termi- 
nus. The cars arrive on a bridge supported on ma- 
sonry pillars, and from here their contents are 
dropped out upon the inclined embankment on which 
the pillars of the bridge stand. The bridge is about 
52 feet high and -180 feet long; the quantity of ore 
which can be stored here is about 30,000 tons. Prom 
this ground the ore is transferred to the ship by a 
special lading line. It was found best to have a break 
in the line here, as the main line works continuously, 
bringing a regular supply of ore, its working capacity 



being about 67 tons per hour, while the lading line 
works only when required. This arrangement makes it 
possible to effect the lading of a ship very rapidly, 
so that every favorable opportunity of sailing and 
weather can be used to the best advantage. It is pos- 
sible to put no less than 3,000 tons of ore on board 
in one day, the working capacity of the lading line 
being 250 tons per hour, about four times that of the 
main line. The cars are filled by means of chutes 




DIAGRAM OF THE PRISM. 

passing from the dumping ground into a tunnel be- 
neath, into which the cars are run. At the other end 
these travel out upon a pier, and discharge the cargo 
from above into the steamer, as shown in our illustra- 
tion (Fig. 6). This pier is built upon a rock which 
projects some 400 feet into the bay. The illustration 
also shows the whole of the lading line. Near the 
left hand margin, about halfway up, is the exit of the 
charging station. In order to neutralize to some ex- 
tent the sudden descent of the cliffs, four iron pillars 
are erected at a distance of about 20 meters (66 feet) 
apart, bearing three parabolic girders, which are con- 
tinued toward the bay by a series of parallel girders 
supported on pillars spaced 10 meters (33 feet) apart. 
The last 20 meters (66 feet) of the line form part of 
the discharging station. When a car arrives here, its 
grip upon the traction rope is automatically released, 
and the contents of the car are shot directly into the 
hold of the steamer below, which is anchored to buoys. 
The ore chute can rotate about a horizontal axis and 
telescope to allow for the rise and fall of the steamer 
under the tide. This arrangement is of peculiar ad- 
vantage as the Bay of Vivero is ill protected from the 
sea. 



MEASURING THE ACTUAL DIP OF THE HORIZON. 

The following are some numerical data respecting 
the different lines: 

The main line has a total length of 15,000 feet and 
a drop of 1,000 feet. Of this 5,400 feet length and 
260 feet drop go to the upper line, and 9,600 feet 
length and 740 feet drop to the lower line. Line III. 
has a length of 2,828 feet with a rise of 340 feet, line 
IV. a length of 590 feet with a drop of 50 feet. The 
capacities of the lines are as follows: 

Main Line from Monte Silvarosa to Dumping Ground 
on the Coast. — This carries 90 cars per hour, with a 
load of 67.5 tons, in 10 hours, therefore 675 tons. This 
figures out to 200,000 tons per annum. The velocity of 
the traction rope is 2% meters (8 1-5 feet) per sec- 
ond, and the distance between two consecutive cars 
40 seconds or 100 meters (330 feet). 

Branch Line Lavandeira to Monte Silvarosa. — This 



has a capacity of 45 tons per hour, carrying 60 cars 
per hour with a load of 1,650 pounds each. The veloc- 
ity of the traction rope is 2 meters (6 2-3 feet) per 
second, and the cars are one minute or 120 meters 
(396 feet) apart. 

Loading Line. — The capacity of this is 250 cars per 
hour of one ton each. The cars are spaced 14 seconds 
or 21.6 meters (72 feet) apart and the velocity of the 
traction line is 1.5 meters (5 feet) per second. It is 
therefore possible to load 3,000 tons in 12 hours. 

In consequence of the drop, no driving power is re- 
quired, on the contrary a powerful brake mechanism 
is inserted in the line. 




A PRISM FOR MEASURING THE ACTUAL DIP OF THE 
HORIZON. 

A serious deficiency in the ordinary sextant lies in 
the fact that it measures the altitude of the sun above 
the apparent, rather than the actual, horizon. The 
usual "dip table," as it is called, corrects errors due 
to the altitude of the observer above sea level, but of 
course takes no account of variations in the apparent 
height of the horizon due to atmospheric conditions. 
The attention of Lieutenant-Commander John B. 
Blish, U. S. N., was particularly directed to this defi- 
ciency while on board a cable-laying steamer a few 
years ago. In order to accurately plot the location of 
the cable, most careful observations were made from 
early dawn until dark, sights being taken by nine 
experienced navigators. But on one bright day, when 
the horizon was seemingly perfect, all observations 
seemed to be wrong, and at noon the vessel was reck- 
oned according to the sextants to be three miles north 
of the line on which it was supposed to be sailing. 
This was due to the fact that a change in the atmos- 
phere had raised the apparent horizon above normal. 
As there was no means of ascertaining the amount of 
this change, the location of the cable was plotted on 
the chart by "dead reckoning" until the next day, 
when normal conditions of the atmosphere were re- 
stored. This incident suggested to Commander Blish 
the invention of a prism by which the actual dip of 
the horizon could be easily and accurately measured. 
This prism, as shown in the accompanying illustra- 
tions, has a rectangular cross section and the ends 
are beveled off to an angle of 45 degrees. The prism 
is entirely incased in aluminium with the exception 
of an opening located at each end of the longest face. 
It will be evident that a ray of light entering one of 
these openings or windows will be turned through an 
angle of 180 degrees, being reflected from 
one beveled face to the other, and thence out 
through the window at the opposite end. 
An observer holding the prism vertically 
before him, with the lower window on a 
level with his eye, will see the back hori- 
zon in the prism and the front horizon on 
either side of the prism, the two horizons 
being separated by the angle of twice the 
dip. With the prism attached to the sex 
tant in the position illustrated, this angle 
can be measured by moving the index bar 
until the two horizons coincide. On taking 
a sight the prism is swung up out of the 
way, and the observed angle is first cor- 
rected for any error in the construction of 
the prism, after which the measured dip is 
subtracted, the remainder being the altitude 
above the true horizon. Experiments with 
the prism have shown the dip to vary as 
much as ten minutes of arc in five days, and 
that, too, with only slight changes in the 
temperature and barometric pressure. 

The prism will also be found useful in 
pilot waters, enabling the navigator to ex- 
actly determine his line of position; for the 
observer will, obviously, be located on the 
straight line joining an object in the front 
landscape with one in the rear landscape 
appearing directly above in the prism. Such 
observations, though important, have not 
heretofore been much used, owing to the 
difficulty of making them. This simple 
prism should, therefore, prove of great as- 
sistance to navigation, offering, as it does 
accurate observations both for the harbor and the 
open sea. 



J. E. Mills makes several interesting applications ot 
the kinetic theory of gases. By considering the transi- 
tion from the liquid to the gaseous state in a particu- 
lar way, an equation is obtained in which all the quan- 
tities are measurable, and it affords an experimental 
test of the assumption that the molecular attraction 
varies inversely as the square of the distance from 
the molecule, and does not vary with the temperature. 
This assumption is found to be in agreement with the 
experimental data as tested by the equation. It is 
further shown in the paper that the molecular attrac- 
tion differs from the attraction of gravity in being' 
determined primarily by the chemical constitution Of 
the molecule, and not by its mass. 
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A EEMABKABLE FOSSIL DISCOVEET. 

BY WALTER L. BEASLEY. 

A recent fossil expedition of the American Museum 
of Natural History, sent out under direction of Prof. 
Henry S. Osborn, has succeeded in discovering the 
largest and most complete head of an extinct monster 
so far known. The find is considered a valuable contri- 
bution to science, being the record-breaking specimen 
of the world. The head in question was that of the 
mighty horned dinosaur known as Triceratops, said 
to have been one of the largest and most formidable 




PEEPAEING THE HEAD IN MONTANA FOB SHIPMENT. 

creatures which once roamed the shores of primeval 
earth. This gigantic reptile nourished and became 
extinct during the Cretaceous age, variously estimated 
to have been from three to ten million years ago. The 
enormous size and ferocious strength of the animal's 
head is vividly demonstrated from the astounding di- 
mensions of the skull, which is seven and a half feet 
long by five .and a half in width. There is a head in 
the National Museum in Washington which is only 
five and a half feet long and four feet wide. The 
skeleton of the animal in papier mache was exhibited 
at the Buffalo Exposition, based upon various frag- 
mentary parts found. The inside portion of the skull, 
tipped at an angle of 45 deg., as shown in the accomp- 
anying illustration, strikingly sets off its great breadth 
and height in comparison with the standing figure 
alongside. With the exception of the upper portion 
of the horns, the skull was complete. The latter are 
to be restored. The digging up of such a large speci- 
men practically almost intact is of unusual occurrence, 
and lends additional value to the find as an unequaled 
fossil treasure. The head was discovered by a party 
consisting of Mr. Branum Brown, of the Museum, to- 
gether with Prof. R. S. Lull, of Amherst College, and 
Mr. Brooks, a recent graduate of that institution. The 
searchers, while reconnoitering along the banks of a 
small stream, a tributary of the Missouri, some 135 
miles northwest of Miles City, Montana, came upon 
the weathered portions of one of the horns, slightly 
protruding above the surface. To the trained eye of 
the investigators this indicated fossil remains beneath 
or nearby, and careful examination shortly revealed 
the existence of the big head embedded in the sand 
strata below. This section of Montana, together with 
nearly all the area west of the Rocky Mountains, which 
in remote time was a great lake basin and inland sea, is 
now looked upon as America's vast prehistoric bury- 
ing-ground, where are reposing the petrified remains 
of the strange and huge animals of the past. It took 
about four weeks to excavate and prepare the immense 
head for transportation to New York. This process 
required much skill and patience to satisfactorily ac- 
complish. The earth was first cleared away, suffi- 
ciently enough to indicate the speci- 
men. The whole skull was there- 
after outlined and excavated by 
channeling around and beneath it. 
The sand and debris were scraped 
away with the utmost care from 
the bones. To harden and hold the 
remains together, and to keep the 
shattered sections of the skull in 
place, they were treated with a 
special chemical preparation, and 
cemented with glue. After being 
unearthed and braced by props, the 
upper and inside surfaces and edges 
of the skull were treated with sev- 
eral coats of plaster of Paris to 
strengthen and hold the bulky ob- 
ject firm during its long journey to 
New York. Three hundred pounds 
of plaster was necessary for this 
operation, being nearly the amount 
used in finishing the walls of an 
ordinary cottage. On leaving the 
field the specimen weighed 3,100 
pounds, and required two hardy 
draft-horses to haul it to the 



railroad station. According to Mr. F. A. Lucas, of 
the' National Museum, the beast is said to have been 
some twenty-five feet in length, and about twice the 
bulk of an elephant, weighing ten tons or more. A 
vivid glimpse of the animal in life is . graphically de- 
picted by Mr. Charles A. Knight's statuette, modeled 
under direction of Prof. Osborn. Mr. Knight is con- 
sidered the best authority on painting and rendering 
in clay the various prehistoric animals of the past. 
The huge armored head and peculiar frilled skull are 
shown to great advantage in his model. The forma- 
tion of the teeth clearly indicates that Triceratops 
was herbivorous, and did not chew or grind his food, 
but used his tortoise-like teeth for clipping and cut- 
ting the branches, twigs, and the various forms of 
tropical foliage upon which he fed. For a full meal, 
which probably required several days, it is estimated 
that he would consume from . two to four hundred 
pounds of food-stuff. Intelligence did not go in keep- 
ing with his enormous size, evidenced by his small 
brain, which would not more than fill a good-sized 
teacup. His intuition was just about enough to de- 
fend himself from attacks made upon him by the large 
flesh-eating Dinosaurs of his time. When drawn into 
combat, owing to the extraordinary size of his head, 
and aided by his sharp and firmly-rooted horns, he is 
thought to have been practically invulnerable, and 
was unquestionably the undisputed master of the an- 
cient brute world. That he carried on fierce warfare is 
forcibly shown by the skull in the National Museum, 
one horn of which is broken midway between the tip 
and base. It is supposed that the horn was broken 
during life, owing to the fact that the stump is healed 
and rounded over, while the other horn shows that 
the creature lived to a ripe old age. 
The fighting and savage side of the 
beast is, however, somewhat doubted 
by a few scientists, who hold that 
his bulky frame and slow-moving 
qualities indicate a comparatively 
peaceful animal, who fought only 
when set upon by enemies. In order 
to sustain the weighty body, the legs 
were short and massive. From the 
gradual taper of some of the skeleton 
parts of the tail previously recovered, 
it is inferred that the latter was 
round and did not serve for locomo- 
tion in water or balancing purposes. 
The various fossil expeditions plan- 
ned by Prof. Osborn have probably 
been more successful in the size and 
number of specimens obtained than 
all other researches. Prof. Osborn 
proposes to supplement the unfinish- 
ed labors of Profs. Marsh and Cope, 
who have revealed to the world the 
greatest series of extinct creatures, 
by mounting and exhibiting their 
specimens in New York. For the im- 
mediate working out of this problem 
Morris K. Jesup, Esq., has presented 
to the Museum the famous collection 
of fossil fish and amphibians discovered in Kansas, Col- 
orado, Wyoming, Texas, and other portions of the great 
Rocky Mountain district between 1888 and 1896, by 
Prof. Cope. This new collection contains animals of 
all kinds, terrestrial, fresh-water, and marine, and cov- 
ers the history of vertebrate life on the American 
continent, estimated by geologists at 17,000,000 years. 
Also the valuable Pampean collection, representing the 
Pleistocene fauna of South America, has been acquired. 
This was sent by the Argentine Republic to the Paris 
Exposition of 1878, and was , purchased outright by 
Prof. Cope. For twenty years it has remained stored 
out of sight in the cellars of the Memorial Hall of 



Philadelphia. Through the generosity or some of the 
trustees, including H. O. Havemeyer, William E. Dodge, 
Prof. Henry F. Osborn, and others, the collection has 
just been presented to the Museum. The two collec- 
tions together embrace about four thousand speci- 
mens, and when mounted the combined display of ex- 
tinct life will surpass that of any other museum in the 
world. 



Hour Chipped Glass Is Made. 

The ever-increasing use of forms of glass which will 
serve as a screen and yet admit a maximum amount 
of light, makes the study of their manufacture an 
interesting one. The form most generally used is 
known as chipped glass. In the manufacture of 
chipped glass the second grade is used; such imper- 
fections as blisters or pimples, called stones, do not 
affect the quality of the finished product. The large 
sheets are first placed on a platform and passed, slowly 
under a powerful sand blast of fine white sand, such 
as is used in glass making. In a couple of minutes 
they emerge with the glaze cut from the surface, and 
are known as ground glass, and much is sold in this 
form. 

The sheets are then coated on the ground surface 
with a high-grade glue in liquid form, American or 
Swiss being considered best. They are then carried to 
the drying room and placed on racks, where they lie 
flat until the glue is well dried, which takes from twelve 
to fifteen hours. They are then placed in the chipping 
rooms, which are about five feet deep by six high, and 
as long as the size of the building will permit. They are 
divided by light frame partitions into spaces sufficient 
to admit two sheets of glass standing on edge with the 





EESTOEATION OF TEICEKATOPS BY C. A. KNIGHT. 



IABGEST FOSSIL HEAD OF AN EXTINCT ANIMAL EVEE FOUND. 

Length, 7^3 feet ; width, 5J^ feet. 'View of the interior. 



coated surfaces outward. Coils of steam pipe run 
under the frames holding the glass, and when the heat 
is turned on, and as the glue reaches its driest point, it 
curis up in pieces from the size of a finger nail to a 
couple of inches long by an inch wide. The glue adheres 
so closely to the ground surface that in pulling loose a 
film of glass is taken with it. The result is the beauti- 
ful fern-like tracery, familiar to all who have noticed 
this kind of glass. About thirty-six hours is required 
for it to peel off clean, and thus complete the process of 
single chipping. For double chipping the glue is ap- 
plied to the rough surface without sanding, as the sur- 
face is sufficiently rough to hold the glue. It is then 
passed through the same process, 
but the chips are smaller and break 
up the fern-like appearance of 
single chipped. 

The secret of the process consists 
in the quality and preparation of 
the glue used, as none but the best 
will do the work. Also in having 
the draft and temperature right in 
tixe chipping rooms. Ordinarily a 
lieat equal to a summer heat will 
do the work. The glue is cleaned 
and used repeatedly, as is also the 
sand. The sand after striking the 
glass falls into a pit underneath, 
and is carried up by the ele- 
vator. 

The chipping process increases 
the value about half for single, and 
in the same proportion for double 
chipped. The Johnston Glass Com- 
pany, of Hartford City, Ind., has a 
special department for this pro- 
duct, and ordinarily turns out 
about 100,000 square feet per 
month. T. W. Shabp. 
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BECENTLY PATENTED INVENTIONS. 
Engiueering Improvements. 

WINDMILL. — E. H. Benedict, O'Neill, Neb. 
Means are provided in this case to revolve a 
perpendicular frame freely. It is propelled 
by sets of fans which automatically open and 
shut so as to keep a full front to the wind 
no matter from where it blows. The pressure 
of wind upon these fans propels the frame in 
one direction. Power is communicated by two 
cranks one at each end of the frame rranged 
so that one pulls and the other pushes to 
alternate a perpendicular beam. A lever and 
shifting fulcrum give the plunger to the pump 
a long stroke in high winds, and a short one in 
low winds. 

COMPOUND STEAM-ENGINE.— P. Caha, 
Wahoo, Neb. The inventor's object in view is 
the production of an improved construction 
designed to secure an increased and uniform 
expansion of a motive fluid, a greater impulse 
from the same volume and pressure of a fluid, 
a reduction in the back pressure of the high- 
pressure cylinder during the return stroke of 
the piston therein, a decreased pressure on the 
steam-inlet valve, and the employment of short 
direct steam-passages to the working cylinders. 



Of Interest to Farmers. 

WIRE-STRETCHER. — J. E\ Howell, Spear- 
fish, S. D. Mr. Howell's improvement relates 
to that class of wire-stretchers employing a 
lever-and-ratchet mechanism to exert the 
necessary tension on the wire. The invention 
provides a means whereby considerable power 
will be effective to stretch the wire, while at 
the same time the operations of the lever- 
and-ratchet mechanism may be performed 
rapidly, the whole being arranged in a novel 
and convenient manner. 

HEATER AND STEAM-GENERATOH.— O. 
R. Rand, Jb., Smithfield, N. C. The design in 
this case is to provide a heater and steam- 
generator of improved construction by means 
of which the necessary degree of heat or 
moisture may be maintained in the tobacco- 
barn or pack-house during or after the curing 
of the tobacco to preserve the proper con- 
dition of the atmosphere as required by the 
tobacco at different stages. 

WIRE PENCE.— B. B. Wood, Helena, Mont. 
By certain novel constructions and combinations 
of parts the inventor secures a tie of the wires 
at crossings which will involve no exposed 
ends of the tie-wire and in which the tie-wire 
will be so made that when applied to a fence 
and properly handled it will form a practi- 
cally continuous rigid tie around the joint 
with no exposed ends and will tend to bend 
the wires at the crossings equally. 



machines and mechanical Devices. 

UIMMING-MACIIINEL — G. A. Ensign, De- 
fiance, Ohio. This invention relates to wood- 
working machinery, and its object is to provide 
a new and improved rimming-machine, more 
especially designed for automatically driving 
or pushing wheel-rim sections onto the tenons 
of the spokes for cutting off the surplus por- 
tions of a rim-section to insure proper abut- 
ment of the ends of the rim-sections. 

DRAG-SAW FRAME.— E. E. Redfield, 
Grants Tass, Ore. In the present patent the 
invention relates to a frame adapted to be 
engaged with and sustained on a log or other 
timber and to carry an engine and drag-saw 
in position for operation to saw the log. The 
saw and engine may be of any form, but con- 
cerning the engine the inventor prefers to 
employ the apparatus disclosed in a former 
patent granted to him for an improvement in 
engines. 



quicksilver and to the needs of the amalgama- 
tors, whereby it is automatically fed in regula- 
table quantities and at close and proper inter- 
vals, thereby making a great saving in gold 
and silver and in the millman's time. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal Wants* 



KEAD THIS COLUMN CAREFULLY -You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every ease It is neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 
Inquiry No. 44*^0.— For a diving apparatus for 

pearl fishing. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 4421 .—For machinery for making ice 
on a small scale. 

Morgan Emery wheels. Box 517, Stroudsburg, Pa. 
Inquiry No. 4422.— For the address of the Buck- 
eye Jack Mfg. Co. 
" L". S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 4423.— For manufacturers of com- 
bined sheathing and lath. 

Blowers and exhausters, 
Exeter, N. H. 



miscellaneous. 

SWIMMING-GLOVE.— E. G. Vans Agnew, 
Kissimmee, Fa. This inventor provides a glove 
for use in swimming, having a front portion 
and a back portion constructed to provide a 
double web portion between the compartments 
for the fingers and thumb and whose edge is re- 
inforced to give rigidity at such point and 
which has a suitable outlet in its palm portion 
for the escape of any water that may get into 
the palm of the hand. 

TACKLE-BLOCK.— T. E. Maddux, Goldbar, 
Wash. The object claimed by the inventor is 
to provide a tackle-block with details of con- 
struction that adapt it for the free reception of 
a tackle rope at any point between the ends of 
the latter, to afford a block which permits the 
sheave to be readily removed, to provide a re- 
movable pintle-bolt for the support of the 
sheave, and to adapt the bolt to hold one of the 
hinged side walls of the shell of the block in 
closed adjustment, but permit its convenient 
release. 

. GAS-BURNER.— B. Columbus, New York, 
N. Y. There is provision for a gas-burner in 
this improvement, which is simple and durable 
in construction and arranged to insure a per- 
fect mixture of the air and gas, to allow of 
regulating the amount of gas to the minutest 
degree, and to permit of maintaining a pilot- 
flame of a mixture of air and gas whenever 
the valve-plug is turned into a closed position. 

QUICKSILVER-FEED FOR AMALGAMA- 
TORS. — J. W. Swearingen, Gaston, Cal. As 
quicksilver cannot be conveniently and certain- 
ly fed by any ordinary feeding device, this 
inventor has contrived a special form of feed- 
ing devices suited to the physical qualities of 



Exeter Machine Works, 
For machinery for making 



Inquiry No, 4424.- 

coai briquettes. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chaerin Falls, O. 

Inquiry No. 4425.— For a chemical engine or some 
kind of fire extinguisher. 

Mechanics' Tools and materials. Net price catalogue. 
Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 4426.— For manufacturers of 
shingles, axe handles, toothpicks, etc. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 4427.— For machinery for making 
chocolate, confectionery, and bread. 

Write for anything you want made In metal novelties 
to Metal Stamping Co., Niagara Falls, N. Y . 

Inquiry No. 4428.— For machinery for wineries 
for making liquors, cordials, etc., also machinery for 
evaporating fruits and vegetables. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 4429.— For manufacturers of oil 
stills. 

Bargain, 300,000 feet seamless steel tubing, 5-16 to 2 
inches diameter. The Cleveland Distributing Co., 
Cleveland, O. 

Inquiry No. 4430.— For makers of hand knotters 
or tying devices. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets., N. Y. 

Inquiry No. 4431.— Wanted to manufacture some 
small article in France on royalty. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4432.— For dyeing and steam clean- 
ing machinery. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 4433.— For the address of the manu- 
facturers of the packing box typewriter. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 13Sth Street, New York. 

Inquiry tit*. 4434*— For makers of hand and 
steam laundry machinery. 

Contract manufacturers of hardware specialties, ma- 
chinery, stampings, dies, tools, etc. Excellent market- 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

Inquiry No. 4435.— For makers of machinery for 
manufacturing mamlarope and cordage. 

Matthews Torpedo Launches. Matthews & Co., Bas- 
com, Ohio, U, S. A. Builders of high grade power boats. 

Inquiry r¥o. 4436.— For manufacturers of yeast 
mixing machines. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 4437.— For a machine for making 
artificial stone of cement. 

Wanted.— Patent Office draughtsmen ; only thor- 
oughly experienced men need apply. Must show spe- 
cimens of patent drawings. Munn & Co., Scientific 
American office, 361 Broadway, New York, 

Inquiry No. 4438.— For manufacturers of fiber or 
papier mache that can be molded. 

Wanted.— In large manufactory representing many 
trades, in a large city of the West, superintendent of 
technical education and of experience In handling 
men. Address, with full particulars, Mechanic, Box 
7T3, New York City. 

Inquiry No, 4439.— For the address of the manu- 
facturer of the patented skirt supporter [called the 
" Little Gem." 

Patent No. 732.675, improvement on fork for sale or on 
royalty. M. K. Kelter, No. 507 South Market St.", 

Wilmington, Delaware. 

Inquiry No. 4440.— For manufacturers . of ma- 
chines, outfits, etc., for making gravel ready-roofing. 

POSITIONS FOUND AND FILLED, 

Are you looking for a good employe or a good posi- 
tion ? Our system covers all high-grade fields— profes- 
sional, nommercial, expert, scientific. We operate 
throughout the country. We are listing the highest- 
grade men. Employers are inquiring of us for them. 
Write us. Bureau of Registration, 

302 State Bank Building. 

Madison, Wisconsin. 

$W Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 



NEW BOOKS, ETC. 

Gaerungs-Essig. Von Paul Hassack. 

With 75 illustrations. Vienna: A. 

Hartleben. 1903. Crown 8vo. Pp. 

408. Price, $3. 
Mr. Hassack is a well-known New York 
vinegar expert who has in this work embodied 
his experiences in an industry with which he is 
thoroughly familiar. His first chapter gives 
a general idea of what a vinegar factory should 
be. In his second chapter he discusses the 
generator. How the generator should be oper- 
ated is made the subject of the third chapter. 
In the fourth chapter, which is chemical in its 
nature, the methods of testing and controlling 
the production are treated. The difficulties 
which must be encountered and which must 
be overcome are discussed in the fifth chapter. 
"Ferments and Nutriments" is the title of the 
sixth chapter. In the seventh chapter the fil- 
tration of vinegar is described. Wine vinegar 
and new generator types are respectively the 
subjects of the eighth and ninth chapters. An 
admirable index completes the work. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 2i, 1903, 

AND BACH BEARING THAT DATE. 
I See note at end of list about copies ot these patents. I 



Acetyl cellulose, Eichengrun & Becker 734,123 

Adding and recording machine, A. S. Dennis 733,947 

Adjustable wrench, E. F. Hirst 734,329 

Air compressor, G. Code 734,303 

Alkali chlorids, apparatus for the electrolytic 

decomposition of, C. Fournier 734,312 

Animal trap, T. J. Foreman 734,413 

Apparel clasp, wearing, W. Maybaum 734,425 

Automobile rear axle construction, W. Morri- 
son 734,080 

Automobile transmission gearing, E. Whit- 
craft 734,209 

Automotor carriage, C. J. Ollagnier 734,084 

Awning operating device, C. H. Talley .... 734,247 
Balls, manufacture of golf, C. T. Kingzett.. 734,339 

Band cutter, T. E. Crecelius 734,304 

Barrel filler, F. W. & G. N. Inden 734,231 

Barrel scrubbing machine, H. Olsen 734,280 

Barrel washing tank, H. Olsen 734,281 

Battery, D. Drawbaugh 733,949 

Battery switch, electric, J. Appleton 734,291 

Bearing, ball, A. Riebe 734,194 

Bearing, rocker side, F. B. Townsend 734,010 

Bed, folding, A. W. Pyle 734,363 

Beer, preserving, F. Crotte 734,305 

Beers or other liquids requiring added and 
even pressure, device for handling, F. 

Swinney 734,145 

Bell switch, rotary extension, G. E. Cork... 734,402 

Belt fastener, M. N. Edwards 734,410 

Belt lacing tool, T. Gingras 734,1 69 

Belt, waist, H. J. Gaisman 734,167 

Bending machine and die therefor, Hutchins 

& Losey 733,967 

Bicycle gearing, C. S. Thompson 734,008 

Bill holder, J. H. Parks 734,358 

Binder, loose leaf, Sheridan & Wheeler 734,474 

Blacking stand shoe holder, boot, E. L. Hann 734,173 
Block. See Building block. 
Boilers, prevention and removal of incrus- 
tation in steam, R. L. Gamlen 734,168 

Bolster, T. Mitchell 734,188 

Bolt heading machine, C. W. Richards 733,998 

Book support, C. P. Bley 734,218 

Boots or shoes, mechanical hammering device 

for use in the manufacture of, G. Kron. 733,974 

Boring machine, A. Falkenau 734,051 

Bottle closure, W. Harrison 734,323 

Bottle, non-reflllable, L. Brand 734,039 

Bottle or Jar safety closure, J. V. Hull 734,177 

Bottle stopper, A. T. Otto 734,191 

Bottle washing machine, J. G. Hauck 734,063 

Box lock, colla psible, J. R. Van Wormer... 734,449 

Box locking attachment, F. H. Chase 734,255 

Bracket for supporting rods or tubes, A. I. 

Grainger 734,059 

Brake mechanism, W. H. Wendeler 734,207 

Breech mechanism, J. B. Moore 734,347 

Brick cut off table, W. Frey 734,124 

Bricks or bodies for refractory linings, etc., 

making, E. W. Engels 734,457 

Bricks or bodies for refractory linings, etc., 
and the product thereof, making, E. W. 

Engels 734,458 

Bridle, O. W. Stiegler 734,004 

Briquet binder, F. B. Merrill 733,987 

Brooder, E. Bates 733,938 

Broom head holder and shaper, combined, 

T. M. Gill 734,428 

Brush, air, W. H. Shepler 734,473 

Brush clearing implement, F. X. Vallee . . 734,287 

Brush, hair, Newbro & Gallogly 734,354 

Brush support, J. P. Erie 733,952 

Brushes, making, J. Morrison 734,079 

Brasher, fruit or vegetable, F. Stebler 734,284 

Bucket, paint, J. E. Lucas 733,984 

Bucket, well, G. P. Hobbs 734,330 

Buckle, cotton tie, D. E. Eddleman 733,950 

Building block and wall construction, A. C. 

Waterman 734,022 

Bundling apparatus, Wiseburn & Buhle... 734,488 

Bunsen burner, R. C. H. Sieverts 734,244 

Burial caskets, rough box for, P. D. Skahen 734,196 

Button, separable, W. M. H. Jockin 734,334 

Cable, driving, G. S. Ingle 734,068 

Cable grip or clutch device, Schuler & Eric- 
son 734,435 

Calculating apparatus, C. A. -N. Wallich . . 734,288 

Calculating device, E. B. Alley 733,930 

Can. See Self measuring can. 

Can body blank feed mechanism, A. Lotz... 733,983 

Can handling and cooling apparatus, W. 

Smith 734,441 

Can washer, milk, T. L. Valerius 734,015 

Cant hook, double, E. F. Cunningham 734,162 

Car body bolster, railway, G. S. Hastings.. 734,324 
Car body bolster, railway, J. W. Seaver. . 734,372 

Car construction, Du Pont & Kobusch 734,409 

Car coupling. C. A. Tower 734,146 

Car door, Barnes & Woodford 734,155 

Car fender, F. R. Keith 734,181 

Car fender, J. D. Price 734,362 

Car fender, H. P. Eskelsen 734,411 

Car friction draft rigging, railway, J. J. 

Hennessey 733,961 

Car friction draft rigging, railway, F. B. 

Townsend 734,011 

Car friction draft rigging, railway, C. H. 

Wellman, et al 734,480 

Car hand brake mechanism, H. A. Parquette 734,429 

Car step, folding, J. F. Grika 734,320 

Car, street, J. A. Brill 734,253 

Car unloading plow, Richards & Gilman.. 733,999 

Car wheel, H. Bacon 734,113 

Car wheels, tires, etc., manufacture of, 

Buhoup & Ritter 734,041 

Car, wrecking supply, Warner & Gilman.. 734,021 
Cars, electric illumination for railway, M. 

Buttner 734,298 

Card, tandem spring friction draft rigging 

for railway, F. B. Townsend 73«,"(V12 

Carriage pump mechanism, steam, R. H. . 

White 7S4.02S* 

Castings, manufacturing homogeneous metal, 

Goldschmidt & Mathesius 733,957 

Chaffer and sieve, adjustable, B. F. Martien 734,467 

Charging machine, H. Aiken 733,929 

Check hook, Buckley & Holllnger 734,160 



Cigar cutter, pipe tamper and cleaner, com- 
bined, D. S. Blanpied 734,295 

Circuit breaker, return current, C. C. Ches- 

ney 734,046 

Clamp for suspending books or the like, J. 

B. Connolly 733,945 

Clasp, J. H. Pilkington 734,089 

Cleaning knife, electric, Nettleton & Demp- 

sey 734,353 

Clock, electric, H. Rempe 734,366 

Clock, secondary electric, Wurmb & Bau- 

mann 734,389 

Coal, apparatus for separating bone, slate, 

etc., from, Boardman & Miskell 734,219 

Coal bricks, particularly from bituminous 
brown coal, manufacturing, J. M. 

Schwarz 734,002 

Coin, indicating device, electrical, R. B. 

Hazlett 734,127, 734,176,734,461 

Collar, horse, A. I. Butler 734,399 

Commutating and current shaping device, F. 

H. Loring 734,424 

Compass, beam, J. A. Traut 734,014 

Compass, recording, E. Hedenstrom 734,064 

Concrete body molding machine, M. A. Win- 
get 734,487 

Concrete mixer, E. S. Bryant 733,942 

Condiment holder, H. Drewery 734,165 

Conductor guard, flexible, G. R. Pimlott 734,090 

Conduit threading device, A. H. Knott 734,267 

Confection dipping machine, E. J. Jenner. . 733,968 
Connecting clip, sectional, W. C. Lyon.... 734,275 

Conveyer, G. C. Horst 733,965 

Conveyor, L. Abraham 734,151 

Comeyer feeding device, C. Mittag 733,988 

Cooler. See Cream cooler. 

Corn husking machine, Bellairs & Langton.. 734,035 

Corner shield, F. A. Stevens 734,445 

Corset, R. S. Oliver 734,083 

Coupling for drill rods, line shafts, etc., F. 

J. Thoring 734,107 

Crane, A. P. Van Tuyl 734,019 

Crane, J. Matthews 734,187 

Crate, collapsible folding and adjustable, 

Hornaday & Corner 734,493 

Crate, folding, E. G. Solomon 734,477 

Cream cooler and aerator, A. C. Lifquist.... 734,075 

Crusher, T. E. Hurley 734,332 

Cultivator, corn, J. M. Richmond 734,095 

Current regulator, J. P. Erie 733,951 

Cut off and drain cock, combined, J. H. Jen- 
nings 734,179 

Cyclorama, J. W. Reno 734,093 

Dam construction, O. B. Clarke 734,222 

Damper regulator, automatic, H. Fatic 734,052 

Decorated surface, A. B. Porter 734,135 

Decorated surface and producing same, A. 

B. Porter 734,134 

Decorated surface, angular, A. B. Porter.... 734,361 

Dental clamp, P. B. Laskey 734,072 

Depurator, A W. Ottignon 734,238 

Die, J. M. Stetter 734,199 

Die stock, R. Bartholomaus 734.034 

Disk drill, W. A. Van Bruiit 734,016 

Disk drill, double, W. A. Van Brunt. 734,017, 734,018 

Display box, neckwear, J. H. Louder 734,343 

Domestic boiler, A. A. Frost 734,054 

Door closer, spring, H. J. Valentine 734,448 

Door switch, safety, E. R. Renfrow 733,997 

Draft rigging, friction, F. B.' Townsend. . . 734,009 
Drawer bottom support, Eames & Roberts... 734,122 

Drawer, cash, H. H. Chesbrough 734,400 

Drawers supporter, J. H. Roper...... 734,097 

Drill press, multiple, F. J. Nutting 734,082 

Dry kiln truck, H. B. Gillette 734,057 

Dumb bell, F. Harris 734,062 

Dye and making same, green anthraquinone, 

O. Hess 734,325 

Electric machine coil, dynamo, H. F. T. 

Erben 734,310 

Electric motor speed indicator, E. J. Berg, 

734,294, 734,455 

Electric signal, H. L. Lee 734,341 

Electric switch, J. J. Ruddick 734,098 

Electrical loop lines, automatic bridge for, 

G. E. Brett 734,456 

Elevator, O. Schuler 734,371 

Elevator door operating device, White & 

Steuer 734,484 

Elevator guard, Fisk & Spencer 734,225 

Elevator mechanism, E. Wright 734,249 

Elevator safety catch, J. Genisio 734,318 

Elevator safety device, W. H. Wilsey 734,384 

Engine cooling device, explosive, M. Offen- 

bacher 734,356 

Engine electric igniter, explosive, A. L. 

Riker 734,138 

Engine, combination internal combustion 

and compressed or liquid gas or com- 
pressed or liquid air, Bryan & Bayley. 734,220 

Engine fuel governor, oil, A. Krebs 734,421 

Engine platform, traction, D. R. Gardiner. 734,055 
Engines, fuel mixing and charge controlling 

device for explosive, Gaeth & Griebel.. 734,415 

Excavating machine, F. M. Bisbee 733,939 

Excavating machine, T. H. Garland 734,315 

Exercising apparatus, lung, P. von Boeck- 

mann 734,252 

Exhibitor, goods, Stengel 1 & Mallory 734,444 

Expanding and flanging tool, L. D. Lovekin, 

734,271, 734,274 

Expanding tool, L. D. Lovekin 734,272 

Eye shade, O. B. Lester 734,270 

Fastening for shoes, etc., Paschen & Duckro 734,360 

Faucet, W. T. Nichols 734,355 

Faucet, bung, W. F. Crowley 734,404 

Faucet, hot and cold water, J. A. Greene.... 733,958 

Feeding device, horse, H. Still 734,103 

Feeding trunk attachment, pneumatic, T. R. 

Marsden 733,986 

Fertilizer distributor and seed dropper, S. S. 

Cudd 734,405 

Filing case, W. D. & J. D. Kelly 734,183 

Fire escape, H. E. Smith 734,440 

Fire escape apparatus, F. Hillier 734,230 

Fire extinguisher, automatic, G. E. Hibbard 733,962 

Fire pot, E. S. Clare 734,401 

Fire resisting door, G. E. Walter 734,205 

Firing mechanism, Stout & Hughes 734,005 

Fish scaler, C. Whitford 734,210 

Flat iron stand, M. Scbubbert 734,243 

Fluid pressure engine, J. Pengilly 734,282 

Fly catcher, C. Wenigmann 734,208 

Fly trap, F. J. Lampton 734,340 

Folding box, R. A. S. Bloomer 734,217 

Foodstuffs, etc., covering device for, M. M. 

Waite 734,148 

Force feed lubricator, Ivor & Ward 734,069 

Fruit picker, S. H. Alden 734,033 

Fumigating and disinfecting device, G. F. 

Hardinge 734,229 

Fuse circuit terminal, L. W. Downes 734,407 

Gage. See Screw driver gage. 

Game and game board, H. T. Reed 734,092 

Game board. C. H. Curran 734:307 

Game board, H. Frank 734,313 

Gang plank and loading chute, combined, 

C. B. Hallam 733,959 

Garment hanger, J. E. Knowlton 734,128 

Garment supporter, F. K. Hickok 734,263 

Gas engine, J. D. McFarlaml, Jr 734,237 

Gas generator, acetylene, J. W. Tallmadge 734,105 
Gas generator, acetylene, T. O. Arneson . . . . 734,394 
Gas generator, acetylene, Feurt & Martin.. 734,412 

Gas mixer and injector, L. Patric 734,087 

Gas producer, Seaver & Morgan 734,472 

Gas regulating means, E. E. Frederick... 733,954 
Glass bulbs or globes, frosting, P. Kennedy. 733,972 

Glass manufacture, plate, A. M. Gow 734,125 

Glass shearing device, W. J. H. Fetters.. 734,258 
Glass tile molding apparatus, L. R. Black- 
more 734,216 

Gold separator, D. C. Knowlton 733,973 

Golf ball, A. W. P. Cramer 734,256 

Golf ball, C. T. Kingzett 734,462, 734,463 

Golf club, O. Heeren 734,065 

Grain drill seed tube connection, F. R. Pack- 
ham 734,086 

Grain loader, D. Barnes 734,292 

Grain scourer and separator, W. E. Larmon 733,978 
Grain separator, tangled, A. A. Hamilton. 734,322 

Grinding machine, A. G. Cassidy 734,221 

Ground anchor, J. L. Smith 734,373 

Gun mounting, Dawson & Burton 734,406 

Gun sight mounting, H. Grubb 734,060 

Hair drying machine, E. Mink 734,346 

Ham cutting machine, W. Ijacour, et al.. 733,976 
Hanie and trace connection, W. C. Lawson. 734,074 
Sanies, collars, or the like, connection for, 

W. 0. Lawaon 734,073 
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OOD or METAL 

Workers 



Without Steam Power should 
ns* oar Foot and Hand Power 
Machinery. Send for Catalogues 

A- "Wood- working Machinery, 

B — Lathes, etc. 

SENECA PALLS MFG. CO. 
695Water St* Seneca Falls, N.Y, 




Mis 



1 MACHINE SHOP OUTFITS. 

--iOL8£ SUPPLIES 

.SEBASTIAN LATHE C°gSSw: 



Cnnt anrl Dnuiar and Turret Lathes, Plan- 
rOOl allQ rOWer ers, Shapers, and Drill Presses. 
SHBPABD LATHE CO.. 133 W. 2d St., Cincinnati, O. 



The Life and Usefulness 



t 



of " U " packings depends on the quality 
of tbe leather. Long experience has made 
us experts in tanning and preparing 

HYDRAULIC LEATHERS 

which we do by the old-fashioned, long 
time method that insures long life to the 
leather. We use only the best parte of 
tbe hide and produce a leather guaranteed 
to stand the strain of pressing into " U " 
packings without cracking. 



CHAS. A. SCHIEREN & CO. 

New York : 52 Ferry St. Pittsburg : 243 Third Av. 

Chicago: 92 Franklin St. 
Boston : 192 Lincoln St. 



Phii.adei.phi. 
Dknver : 151! 



Hamburg : Pickhuben 4. 



N. Third St. 
Sixteenth St. 



Veeder Ratchet and Rotary Counte rs 



For voting machines, neostyles, tele- 
phones, cash registers, nickel-in-slot 
machines and automatic machinery 
generally to register the number of 
pieces or quantity of material pro- 
duced—for any purpose requiring a 
small, light and accurate counter. 
CATALOGUE FREE 

THE VEEDER MFG. CO. 

HARTFORD, CONN. 

Makers of Cyclometers, Odometers, Tachometers, 
Counters and Fine Castings. 




WALWORTH 

PIPE VISES 

are the Heaviest and 
Strongest vises made. 
Renewable Steel Jaws. 
WALWORTH MFC. CO., 

128 TO 136 FEDERAL STREET, BOSTON, MASS. 





The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloom field, N.J. 




MAXIMUM POWER-MINIMUM COST. 

If youuse a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 
mash, tanner's liquor, 
t cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
• which does the most work at 
| the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts arc interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St.. Buffalo. N.Y., U. S.A. 




WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY m 

allow lower bids on jobs, and give 
greater profit on the wort. Machines 
sent on trial if desired. Ca alog Free. 
W. F & JOHN BARNES CO. 
Established 1872. 
1999 RUBV ST., Rockford, III. 





SETS OF CASTINGS OF 

MODEL ENGINES 

SEND 10* FOR 126 PAGE 
ILL. CATALOGUE. 

bALSO TOOLS, 

ELS.& PARTS OF MODELS 



S^NW^NN &. \A\SWWfc^ 



Removed to 188 Milk Street. 



About Repairs 

Each part of our engines is machined to 
gauge and always kept in stock. Repairs 
are seldom needed with the 

ninC Gas & Gasoline 
ULUO Engines 

but when they are we can 
supply any part and we do 
not take advantage of your 
need and charge exorbitant 

f>rice8. Send for new cata- 
ogue of all our Stationary and 
Portable Engines. 
Olds Motor Works, 




216 River Street, Lansing, Mich. 
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Hammer, electric, A. J. Woodworth 734,387 

Harrow and cultivator, combined, Koenig 

& Le Blanc 734,234 

Harvester side drafts, device for preventing, 

G. A. Smith, et al 734,439 

Hat box, H. Miller 734,235 

Hat marker, Burt & Harris 734,043 

Heater deflector, C. Kobmann 734,071 

Heating apparatus for closed receptacles, J. 

A. Waters 734,023 

Heating furnace, coil, R. G. Beker 734,114 

Hinge, spring, H. J. Valentine 734,446, 734,447 

Hoisting bucket, C. L. Saunders 734,433 

Hoisting gear, equalizing draft, J. G. De- 

laney 734,309 

Hoof pad, .1. Campbell 734,301 

Horseshoe, J. E. Watts 734,024 

Horseshoe, T. Mansion 734,269 

Horseshoe, J. H. Stair 734,374 

Horseshoe, cushioned, C. T. Adams 734,111 

Hose coupling, P. Toerge 734,377 

Hose coupling, A. Freeman 734,414 

Hose supporter button, V. Guinzburg 734,170 

Hot water bag, J. Barnes 734,213 

Huller. See Pea huller. 

Hydrant, A. O. Babendrier 734,251 

Hydrocarbon burner, H. H. Ashlock 734,152 

Illuminating structure, P. L. O. Wadsworth 734,020 

Incandescent lighting burner, R. Danvin... 734,308 

Induction coil, C. P. Splitdorf 734,197 

Ingot or casting, metallic, G. Thomson.... 734,286 

Ink roller truck, adjustable, Gaily & Hren.. 733,955 

Insulated joint, J. D. Keiley 734,419 

Insulated joint for railway rail sections, G. 

A. Weber 734,479 

Jar closure, S. T. Crissy 734,047 

Jar or analogous vessel cover, A. L. Schram 734,140 

Jewelry, O. L. Heintz 734,066 

Journal bearing oil carrying ring, H. Geisen- 

honer 734,317 

Journal bearing washer, A. K. Hamilton . . 734,171 

Journal box, D. Yondorf 734,250 

Kinetoscope, E. J. Rector 734,136 

Knitting machine attachment, J. B. Hipwell 733,964 

Knob shank, ball bearing, O. J. Oaley... 733,943 

Knob spindle, C. J. Caley 734,117 

Ladder, P. P. Wagner 734,147 

Lamp, hydrocarbon vapor, W. S. Proskey . . . 734,470 
Lamp post and connections, street, J. A. 

Bower 734,1 58 

Lamp, safety, C. P. A. Kjaersgaard 734,233 

Letter system, return, Mann & Collister.. 734,077 

Lever, lock, M. N. Kirkhuff 734,420 

Life raft, H. S. Carley ,. . 734,118 

Light effects, apparatus for producing col- 
ored, A. B. Porter 734,133 

Lime sucrate making apparatus, G. Dinkel. 734,164 

Lime sucrate, obtaining, G. Dinkel 734,223 

Line casting machine, W. S. Scudder 734,437 

Linotype machine, J. R. Rogers 734,096 

Linotype machine, J. S. Thompson 734,106 

Linotype machine, P. T. Dodge 734,121 

Liquids from or to chambers, pipes, etc., 

means for controlling the flow of, C. 

Tonjes 734,378 

Lister attachment, A. J. Wilson 734,150 

Lithographic printing rollers, machine for 

covering, C. Wagner 734,381 

Loading machine, T. J. Phillips, et al 734,088 

Logging grab, J. J. Morris 733,989 

Loom, narrow ware, F. E. Zenzerl 734,390 

Loom shuttle, P. Mores! 734,189 

Loom weft replenishing mechanism, E. A. 

Thissell 734,007 

Lubricating cup, J. M. Stapp 734,443 

Lubricating device, A. G. Elvin, reissue.. 12,134 
Lumber drying clamp, G. X. Wendling. . . . 734,110 
Magnesium and calcium carbonates, produc- 
ing, F. S. Young 734,030 

Magneto electric machine, D. Drawbaugh. . . 733,948 

Mail delivery box, W. S. Isham 734,266 

Mail pouch transfer system, railway, Taylor 

& Bossert 734,006 

Manholes for conduits, construction of, H. 

C. Baker, Jr 734,153 

Massage apparatus, Lagerstrom & Anderson 733,977 
Massage machine, Pfanschmidt & Siefert, 

reissue 12 133 

Meat cutter, ' A. W. Johnson !!!!!!!!!!!!!!! 734,335 

Mercerizing apparatus, P. Jeanmaire 734,333 

Metal bending machine, H. Geisenhoner. . . 734,316 

Metal melting furnace, J. J. Anderson 733,931 

Metal sheets, machine for piling, Bennett & 

Goldsmith 734,058 

Metallic tie, D. P. Crowley 734,306 

Metronome, electric, E. K. Adams 734,032 

Minerals, pulverizing and cleaning, G. C. 

Propfe • 734,240 

Miter cutting machine, S. Levan 734,185 

Mixer. See Concrete mixer. 

Monocycle, H. Tolcher 734,109 

Motion of rotating parts, means for trans- 
mission of, C. F. Rodde 734,369 

Motor control, J. D. Ihlder 734,178 

Mower, cycle, G. D. Munsing 733,990 

Musical instrument, W. E. Haskell 734,262 

Musical instruments, pneumatic selecting 

mechanism for, W. H. Rees 734,193 

Mussel extract, producing, A. J. Nesso.... 734,352 

Napkin holder, L. R. Le Lande 734,342 

Nut lock, T. McCabe, Jr 734,349 

Oil from cotton seed, extracting, F. M. 

Pratt 734,239 

Oil tank, T. W. Castleman 734,045 

Oiler, J. H. Bennett 734,036 

Ordnance breech mechanism, Holmstrom & 

Mascall 734,416 

Ordnance sighting apparatus, R. Barnes... 734,395 

Ore roasting furnace, Swain & Wood 734,104 

Ore washer, C. Carlson 733,944 

Organ, W. E. Haskell 734,261 

Oven, J. E. Smith 734,245 

Packing machine, E. Duhring 734,224 

Packing mechanism, J. A. Luethy 734,344 

Padlock, N. W. Crandall 734,119 

Painting machine, J. Grahn 734,319 

Paper bag machine, W. A. Lorenz 733,982 

Paper feed, H. Bilgram 734,215 

Paper feeding mechanism, J. Burry 734,297 

Paper, etc., machine for grooving, W. P. 

Northcott 734,278 

Paper pulp from cotton seed hulls, bleached, 

W. C. Johnson 733,969 

Pattern, skirt, M. F. & E. V. O'Donnell 734,279 

Pavement repairing apparatus, asphalt, B. J. 

Sink 734,141 

Pea huller, W. S. Broyles 733,941 

Pen, fountain, J. Blair 734,116 

Pencil holding case, A. G. Blincoe 734,396 

Photographic color filters, making, A. Bauer- 

' meister : 734,454 

Piano pedal, H. R. Moore 734,236 

Piano truck, A. Loeb 734,076 

Picture hanger and fas cock turner, M. E. 

Kanaly 734,180 

Pictures of moving objects, apparatus for 

exhibiting, E. J. Rector 734,242 

Pigments and making same, W. J. Arm- 

bruster 734,392 

Pigments, making, W. J. Armbruster 734,391 

Piling, sheet, L. P. Friestedt 734,314 

Pipe conpling, Profltlich & Gunster 733,995 

Pipe cutting machine, L. N. McCarter 734,427 

Pipe flanging tool, L. D. Lovekin 734,273 

Pipe, means for making, A. T. Symms 734,375 

Pipe socket expander, H. W. & J. A. Hock. 734,264 
Pipes, wall, floor, or ceiling plate for steam 

or other, M. C. Rosenfeld 734,139 

Planter, check row, E. Shaughnessy 734,101 

Planter, corn, W. H. Parlin 734,359 

Plants, machine for distributing poison on 

cotton or other, J. Anderson 733,932 

Plow, E. Jarrell 734,418 

Plow, Morrison & Flippen 734,426 

Plowshare upsetting machine, W. A. Clarke 734,161 

Pneumatic drill or like machine, G. H. Hayes 733,960 
Pool balls, device for striping and spotting, 

O'Mara & Boa 734,085 

Post cap, A. Randolph 734,192 

Press. See Drill press. 

Printing, associating, and folding machine, 

web, R. C. Annand 734,112 

Propeller blades, device for changing the 

angle of, G. L. McCallum 734,468 

Pump, measuring, R. A. Kunzmann 734,465 

Pump piston, n jn-corrodible, W. H. Nie- 

meyer 734,277 

Punch, W. A. Bernard 734,157 

Pyrometer, M. Ar'ndt 734,393 

(Continual on pane 90.) * 



Press it-anywhere around 

the plant 



—the engine 
will stop in. 
stantly 



Any kind of an engine — any make- 
any power, under absolute and instan- 
taneous control. 

The engine room may be filled with 
superheated steam, so that no living mortal could 
take two steps towards the throttle— but the engine 
can be stopped in 40 to 60 seconds or less. 



CONSOLIDATED ENGINE STOP COMPANY 

100 Broadway, New York 



The Monarch 
Engine Stop and 
Speed Limit System 

places a governing hand upon the throttle 
— ready to act on the instant from any dis- 
tance by the simple pressing upon a push- 
button. 

The engine is also under constant and 
automatic control by the Speed Limit Sys- 
tem, no matter what happens to the controlling ap- 
paratus—and any excess or dangerous speed is at 
once and positively checked and the engine stopped. 
The Monarch System is absolutely guaranteed 
under any and all conditions— hundreds in use and 
never a failure. 

We have two interesting booklets— No. 31 for the 
employer, No. 32 for the engineer. 
Either one is yours on request. 



HEBRON MFG. CO., HEBRONVILLE, MASS., says : At our Dodgeville Mill, in consequence of a strap breaking on the crank-pin of the 
high pressure engine, the cylinder head was blown out. The engineer, owing to the great rush of steam from a 12-inch pipe under a 100-pound 
pressure, was unable to reach the valve, but he immediately shut it down by pushing a button close by. 

Had it not been for the STOP we doubt if the steam could have been shut off in time to prevent serious damage to belts and stock in proce s. In 
this case alone, it. has saved many times its cost. 

See two page illustrated article Scientific American Supplement, No. 1436, issue of July 11th, 1903. 



INDUCTION 

L/vJILo for experi- 
ments in X rays and ji 
other electrical work, 
JW Catalogue Free. 
E. S. RITCHIE & SONS Brookline, Mass 




BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1 1 '23. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 



ARMSTRONG'S No. THREADING MACHINE 

Can be attacbedtobench or post. 
Designed for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe ^ to 1 inch; tbe 
other for pipe 1% to 2 inches, 
i ncluBive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
particulars. The Armstrong 
Mfe. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 




MONOPLEX 
TELEPHONE 



INTERCOMMUNICATING 
$4.00 each 



The simplest and most reliable instrument now on 
the market. Absolutely guaranteed for one year. 
Diagrams and directions are plain and anybody can 
install them. Send for circular describing three sys- 
tems and the advantage of our instruments. 

Price, X Station Instruments, $4.00 each 
Price, 11 Station Instrnments, 4.50 each 
Price, 2 End Instruments, £.50 each 
ATWATER KENT MFG. WORKS, 
110 N. 6th St., Philadelphia, Pa. 




Our 
Specialty t 
K nock- 
Down 
Boats of any 
description 

AMERICAN BOAT <fe MACHINE CO., 
ROW, SAIL AND PLEASURE BOATS, 

Marine Station. ST. LOUIS, MO. 




T lnimuin ilBP- 



Starrett'8 Combination Bevel | 

for laying out work, measuring or a 
showing any angle desired X 
Will lie flat. Stock 4 Tl 
in. long. Catalogue J 
shows many uses of 9 
this tool. Catalogue, ♦ 
112 pages, free. The A 
Ii. S. Starrett Co. a 
Box 18, Athol, Mass. ^ 




Scientific American 





are the original solid 
top and side ejectors. 
This feature forms a 
solid shield of metal 
between the shooter's 
head and the cartridge' 
at all times, throws the 
empties away from him 
instead of into his face, 
prevents smoke and 
gases from entering his 
eyes and lungs, and 
keeps the line of sight 
unobstructed. The 
MARLIN action 
works easily and 
smoothly, making very 
little noise. Our new 
automatic recoil-oper- 
ating locking device 
makes the Marlin the 
safest breech-loading 
gun ever built. 120- 

fiage catalogue, 300 il- 
ustrations, cover m 
nine colors, mailed for 
three stamps. 

The Marlin FireArms Co. 
New Haven, Conn. 



SYNCHRONOGRAPH.— A NEW METH- 

od of rapidly transmitting intelligence by the alternat- 
ing current. A full description of the interesting ap- 
paratus of Crehore and Squier. 13 illustrations. Scien- 
tific American Supplements 1114 and 1115* 
Price 10 cents each. For sale by Munn & Co. and alt 
newsdealers. Send for new catalogue. 



GASOLINE 

ENGINES 

Marine & Stationary 

from 1-4 to 16 H. P. 
A thoroughly satisfactory engine 
at a moderate price. 

Write for catalogue. 

THE CLIFTON MOTOR WORKS. 

233 H. Clifton Ave., Cincinnati. O 




If You Want the Best Lathe and Drill 




CHUCKS 




BUT 

WESTCOTT'S 

Strongest 
Grip, Great- 
est Capacity 
and iywaMl- 
ity, Cheap and Accurate. 
Westcott Chuck Co., Oneida, N. Y„ C. S. A. 
Ask for catalogue in English, French, Spanish or German. 
Fihst Prize at Columbian Exposition, 1893. 



1876-1902 

15,000 Valuable Papers 

JUST PUBLISHED. 

A LARGE edition of this new cata- 
logue now ready for distribution. 
Thousands of new papers are 
listed in it, bringing it up to date. Sixty 
three-column pages. Copies will be 
mailed free to any address in the world 
on receipt of request. All Supplements 
listed in catalogue can be supplied for 
ten cents each. 

MUNN &l CO., 

Publishers, 361 Broadway, New York. 



YOU ARE EASY 

If you need a carpenter to help you repair your roof with 
Warren's Natural Asphalt Sand Surfaced Roofing 

The best, and most ser- 
viceable prepared roofing 
on the market. It is dur- 
able, tire-proof, and does 
not require painting. 

Comes ready to lay in 
rolls containing 108 sq. ft. 

18 Battery PI;, New York 




MILLS FORALLMATERIALS. 



OUR BUSINESS 15 TO MAKE 
MACHINERY FOR GRINDING 
CRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
.KINDS OF MATERIALS FROM COT- 
TONSEED TO ROOTS AND HERBS 
BV AN UNEXCELLED PRO- 

— mass, if you want 
( JANY KIND OF A 
JMIU OR GRINDING 
MACHINE. COME TO 
US AND YOU WILL 

GLTTHLBLST 

— ^,. AN D STILL SAVE 

nEALWITHJJS^0HC£Munv~^ MONEY. . 
gsaaoMTf j muivMmsH'io r °U WONT CHAH<ii- 

SPROUT, WALDRON & CO 

sender CATALOG N9 4.) MUNCY, Pa... 



JEFFREY 



ELEVATING--CONVEYING--POWER 

Transmission--Screening--Dredging--Coal Cutting 
Drilling--Hauling-Washing Machinery. 



For Catalogues address 

THE JEFFREY MFG. CO. 

Columbus, Ohio, U.S.A. 

NEW YORK DENVEK 



© 1903 SCIENTIFIC AMERICAN, INC 



SO 



Scientific American 



August i, 1903. 



A SPORTSMAN'S 

14 feet long, 36 inches wide. 
Air chamber each 
end. Can not 
leak. 
Can 
not 
sink. 
Practi- 
cally indestructible. 
No caulking. Weighs 
85 lbs. Write Cor booklet 



Mullins' 



There' 




Boat. 



Price, with snat, oars, pad- 
dle and slat bo:. 

torn, com- 
plete 
an d 
crated. 



$20.0.0 



W. H. MULLINS, 

Depot St., Salem, Ohio. 




1^ Highest Efficiency 

Is guaranteed in every one of the 
smooth-running 

Brennan Gasoline Motors 

made on the latest approved 
pattern, safe, sure and quick 
to start, economical in fuel, 
and of great durability. Full 
protected patents allowed. 
BRENNAN MFG. CO. 

Svkacl-se, N.Y., U.S.A. 



PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no experiment, as they 
are in successful operation 
in all parts of the world. 

Launches in stock. 

Send for Catalogue. 
PALMER BROS., 

Cob Cob. Coon, 
New York Office, 136 Liberty St. 




The Apple Automatic Igniter 



For Jump Spark or Touch Spark, 



For any gas engine, stationary, au- 
tomobile or marine. 



^MBiy Does away with batteries and belts. 

Water* Dm* Proof Write for circular. 

THE DAYTON ELECTRICAL MFG. CO. 

No. 80 South St. Clair St., Dayton, Ohio, U. S. A. 



EveryMechanic 
Should Ow a It. 

Montgomery & Co.'s Tool Catalogue 

which is thoroughly up-to-date. 704 
pages and discount sheet. 
Sent by mail for 25 cents. 

MONTGOMERY <fc CO., 
105 Fulton St., New York City. 





?8u USE GRINDSTONES P 

[f so we can suppiy you. All sizes 
inomired and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones tor all spe- 
cial purposes. tW Ask for cataiopue. 

The CLEVELAND STONE CO. 

2d Floor, Wilshire. Cleveland, 0. 



A SKIN CAME IS 





CRE-SOLVENT 



The Game ia to get the Grease and Grime off without removing 
the skin. Play the Game. It only takts a few seconds. Costs 
five games for one cent. 75 Games in one tin box. Letls see, 
that's 15c. Right ! 25c. box even cheaper. 

GET INTO THE GAME 

Stick to GRE-SOLVENT, and nothing but the Skin will stick 

to you. Samples sent free. "milks ahead of soap" 

THF, UTILITY COMPANY 

887 Greenwich St.. New York City 



CONTROL OF FIRE.— VALUABLE PA- 

§er on fire extinguishment. Scientific American 
dpplement l 1 #4. Price 10 cents. For sale by 
Munn & Co. and all newsdealers. 



We manufacture gears 
and bodies suitable for 
all purposes. We also 
sell supplies and can 
furnish any part or all 
the parts for a gasoline 
or steam rig. See our 
late catalogue, FREE. 

NEU8TADT- 
PERRY CO., 

S26-830 S. 18th St., 
St. Louis, Mo. 



Chas. T. Howe & Co., 61 Hudson St., New York, Export Agents. 




MARINE Gasolene MOTORS 

Experts for years have ranked our engine with the high- 
est grade, and it is now being copieohy other builders. 
We always endeavor to be on top, and for 1903 offer an 
engine built from Brand New Patterns, with new and 
original features— just what other engines will have 
five years hence. 

If you want to be vn the lead send for catalog fully describ- 
ing all parts, and then buy a "Rochester. 



ROCHESTER 

3 Drivjng Park Ave., 



GAS ENGINE CO. 

Rochester, N. Y., U. S. A. 




GAS ENGINE 
IGNITERS 

for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars." 
The Carlisle & Finch Co.. 

S33E. Clifton Ave., Cincinnati, O 




AMERICAN COVERED SPARKING-PLUG 

is so constructed as to prevent oil or moisture bridging insulation on outside of 
~~ plug. Especially adapted to marine work. Perfectly water- 

tight. Fitted with Patent Double Insulated Mica Core and 
fully guaranted. Price, $5.00. Price, special sizes, on application. 

AMERICAN COIL CO., 



28 Newburn St., West Somerville, Mass. 



Manufacturers' Agent Wanted 

In all large cities. 

Good Staple as 

Flour. 

Sales now 

$20,000,000 year 

in this line. 

We have them 

all beat. 

Exclusive Agency 

given. 

Life contract. 

Must carry stock 

f 1,000 to $5,000. 

Address 

CONSOLIDATED UNION HORSE SHOE CO. 
64 Sherman St., Chicago, 111. 




Entrancing. The EDISON 

PHONOGRAPH 



»♦'. 



.A - > 



Don't judge the Phonograph by "what 
you have heard — the imitations or the 
old styles — but call at the nearest 
dealer's and hear the Phonograph with 
Mr. Edison's recent improvements. 

5000 DEALERS SELL PHOHOCRAPHS 

NATIONAL PHONOGRAPH CO.. Orange. N.X 

NEW YORK CHICAGO SAN FRANCISCO EUROPE: ANTWERP, BELGIUM 

SOambwsSt. 3M Wabash Ave. 988 Market SI 32 Bempart Saint GMrsw * 




ARTESIAN 



Wells, OilandGas Wells drilled 
by contract to any depth f rom50 
to 3000 feet. We also manufac- 
ture and furnish ev erytbing re- 
quired to d/ill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY CO. 
Liberty Street. New Joek, U.6. A. 




The Light Running YOST is easy to operate. 

Its Beautiful Work is easy to read. 
Our Unusual Catalogue is easy to understand. 

Why not send for the UNUSUAL CATALOGUE 
and learn- of the BEAUTIFUL WORK done by 
the LIGHT RUNNING YOST1 Sent free. 

YOST WRITING MACHINE CO., 245 B'yvay, New York. 



A.W. F ABER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 

GRAND PRIZE, Highest Award, PARIS, 1900. 



it 



HERCULES FLOATS" 



mean the best floats on earth. 
Not so cheap as some, but honest, 
well made goods. 40,000 in 
daily use. 

HERCULES FLOAT WORKS, 

Box 372, 
Springfield, Mass. 




COLD GALVANIZING 



Saye all the Spelter consumed in galvanizing by the hotprocess 
by using our Patent Cold Galvanizing Process, as the amount of spelter 
Inst as dross in the hot process if used in our process will give sufficient 
protection to any kind of work to make it rust-proof even against salt 
sir and sea water. Our Patent Process is now In use all over the country. Our licensees include U. 8. Government. The Standard Oil 
Co., H«r*MiilotT Boat Building: Co., Towneend & l>owney, Armour Packing: Co. Licenses granted on royalty basis, 
otatp la and custom work done at our factory, 108-110 W. 11th St. Main Office, 348 Broadway. 1 to 9 Park Avenue, Brooklyn, 

P. 8. JKLBOTKO-OALVANlZLMi CO. 



Rabble mechanism, W. C. Davis 734,492 

Raft, J. G. Elderkto 734,060 

Rail locking joint, P. F. McCool 734,130 

Railway appliance, O. Sweat 734,246. 

Railway frog, R. Novinger 734,132 

Railway rail joint, J. W. Gay 734,050 

Railway steam and air pipe coupling or the 

like, automatic, G. D. Pettingell 733,993 

Railway switch operating mechanism, E. 

Reynolds 734,367 

Railway track connection, W. F. Miller. . . . 734,345 
Railways or other rolling machinery, device 
for decreasing the noise upon, G. W. 

Stevens 734,200 

Rake and hoe, combined, A. C. Miller 734,078 

Refrigerator or cold storage room, E. J. 

Wirf s 734,248 

Registers, means for holding and centering 
the rolls of paper contained in auto- 
graphic, E. J. Barker 733,934 

Revolving body balancing device, J. H. Hub- 
bell 734,417 

Rheostat operated by compressed air, liquid, 

K. de Kando 733,971 

Ring tray, jeweler's, M. Porteck 734,091 

Roadway and vehicle for traveling thereon, 

J. B. Hansler 734,061 

Rock drill, P. Reinhalter 734,364,734,365 

Rope clamp, A. A. Newell 734,469 

Rotary engine, M. Fleming 734,22 

Rotary engine, C. E. & W. E. Reynolds.. 734,430 

Rule, foldable, J. A. & F. L. Traut 734,013 

Ruler, A. Wildman 734,149 

Saddle attachment, riling, T. Sena 734,100 

Saddle, cart and harness, P. R. Pulman.... 734,471 

Saddle, harness, J. B. Tener 734, 47g 

Safety device, E S. Smith 734,142 

Sand discharging spout, A. M. Howery 734,331 

Sash balance, J. Foster 733,953 

Sash, window, J. E. Scott 734,436 

Scale, D. J. Whelan 734,383 

Scale, computing, H. F. Kinser 734,464 

Scale rack, J. N. Richey 734,094 

Screw driver gage, W. H. Voss 734,204 

Sealing device, bottle, G. H. Gillette 734,459 

Sealing machine, bottle, Abbott & Marks 734,031 

Seam dampener, W. H. Rickey 734,000 

Seed drill, P. W. Ekstrand 734,049 

Self locking pin, L. Pierce 733,994 

Self measuring can, R. Barrett 733,937 

Semaphore, Loree & Patenall 733,981 

Sewing machine presser foot holder, P. Diehl 734,257 
Sewing machine table, folding, A. Morley.. 734,190 
Shade and curtain pole holder, C. McDonner 734,131 

Shade hanger, adjustable, L. A. Watts 734,025 

Shade, window, M. E. Reilly 733,996 

Shaft support, F. Reynolds 734,368 

Shearing machine, C. M. Palmer, reissue... 12,131 
Sheet feeding machine, pneumatic, G. F. 

Leiger 734,466 

Shoe, ventilated, J. E. Kennedy 734,338 

Sign, metal, Ayers & Coffee 734,212 

Signaling system, wireless, C. D. Ehret... 734,048 

Siphon filler, H. Carmichael 734,302 

Sled, knockdown, B. F. Rix 734,431 

Sleeve head, L. N. Stein 734,198 

Snap hook, R. R. Waddell 734,380 

Snow melting apparatus, A. E. Riedel 734,195 

Snow plow, W. F. Wheeler 734,026 

Sound reproducing machine, J. Wellner 734,206 

Spring buffer, F. F. Keeler 734,337 

Sprinkler hrad, V. Lapham 734,184 

Square, J. D. Witcher 734,290 

Squeegee, J. C. W. Rofe 734,370 

Stacker, pneumatic, L. Holland-Letz 734,067 

Stacker, straw, J. K. White 734,027 

Staging, adjustable, J. A. Hagan 734,321 

Staking machine, C. F. Stackpole 734,143 

Stamp mill, R. J. Baker 733,933 

Starching machine, G. H. Bishop 734,038 

Static machine, H. E. & H. F. Waite 734,450 

Steam engine, S. Sheriff 734,475 

Steam engine, compound, W. T. Bennett.... 734,037 

Steam generator, G. R. Hingelberg 734,328 

Stencil and making same, H. C. J. Deeks.. 734,120 
Stenciling or printing machine, C. M. Ham-' 

ilton 734,172 

Stethoscope Instrument, R. C. M. Bowles.. 734,159 

Still, water, T. P. Wilson 734,486 

Stone, device for fastening metal, etc., to, 

T. P. Hicks 734,326 

Stopper. See Bottle stopper. 

Stove, heating, L. O. Gilliland 734,460 

Strap grip or buckle, J. H. Wallace 734,382 

Sulfur burner, H. Blumenberg, Jr 734,397 

Switch actuating mechanism, J. H. Fitch.. 734,259 

Switch stand, A. B. Bulloch 734,042 

Switch throwing device, Graham & Neely. 734,26(1 
Table lock, pedestal extension, E. Tyden.. 734,203 

Telegraph relay, J. C. Barclay 734,452 

Telegraph repeater, J. C. Barclay 734,451 

Telegraph sounder, J. C. Barclay 734,453 

Telephone exhange, W. W. Woodruff 734,386 

Telephone switchboard, C. E. Scrlbner 734,099 

Telpher, H. M. Harding 734,126 

Tension device, J. Barrett 733,936 

Thermostatic alarm, J. E. Fortin 734,053 

Thread holder support, cone, Bates & La- 

brum 734,293 

Three high mill, 3. Kennedy 734,070 

Threshing machine, C. H. Bidwell 734,214 

Threshing machine and grain separator, C. 

Ramsdell 734,241 

Tie and rail joint, combined, A. B. Snyder 734,102 
Time recording lock, A. B. Hayden . .734,174, 734,176 
Time, speed, and distance recorder, R. F. G. 

Baxandall 734,156 

Tire, C. Burger 734,296 

Tire, pneumatic, W. F. Schacht 734,434 

Tire plug, pneumatic, C. O. Tingley 734,108 

Tire setter and cooler, S. Smith 734,003 

Tobacco pipe, H. M. Willis, reissue 12,132 

Tool, pneumatic, Metcalf & Abbey 734,276 

Toy gun, A. Delgrande 733,946 

Toy savings bank, F. A. Lane 734,268 

Traction wheel, A. Wenberg 734,481 

Transmitter arm, W. Kalsling 733,970 

Transmitting intelligence, H. Shoemaker 734,476 

Trolley, H. Spurrier 734,442 

Trousers former and coat hanger, A. Jacobs 734.232 
Truing up work, indicator for, E. W. Kelley 734,182 

Tube forming apparatus, W. Cairns 734,299 

Tube forming apparatus, W. Cairns 734,300 

Tube making machine, adjustable skid for, 

Page & Button 734,357 

Tug, jointed name, C. C. Schwaner 734,001 

Tunnel construction, D. L. Hough 734,265 

Type page binder frame, W. H. Francis... 734,166 
Typewriter ribbon guide holder, E. F. 

Kunath 733,975 

Typewriting machine, J. L. Cantelo 734,044 

Umbrella attachment, H. P. Ferroussat. . . . 734,311 

Umbrella stand, G. D. Hinman 733,963 

Universal joint or shaft coupling, W. O. 

Worth 734,490 

Vacuum pan, N. Gerber 734,228 

Valve, C. t. Mack 734,186 

Valve, W. C. McKeown 734,351 

Valve for hydraulic speed regulators, dis- 
tributing, R. Thomann 734,285 

Valve mechanism, steam trap, G. P. Stocker 734,144 
Valve, steam actuated engine, S. Lundquist. 733,985 

Valve, water cooled, N. McConnell 734,081 

Vapor burner, H. S . Thornton 734,201 

Vehicle air pump mechanism, motor, R. H. 

White 734,028 

Vehicle brake, H. O. Benedict 734,115 

Vehicle jack , A. O. Pence 733,992 

Vehicle lantern holder, A. C. S. ' Rue 734,432 

Vehicle, motor, D. M. Pf autz 734,283 

Vehicle or movable structure guarding ap- 
paratus, Frank & Hutchinson 734,227 

Vehicle seat supporting brace, G. W. Vinson 734,379 

Vehicle spring, F. Bosch 733,940 

Vehicle steering device, motor, F. J. Tromble 734,202 

Vehicle wheel, 3. F. Barnett, Jr 733,935 

Velocipede, railway, F. Brady 734,491 

Veneered molding or the like, manufacture 

of, O. Liepmann 734,423 

Ventilator, E. J. Glackin 733,956 

Vessel bottom, metallic, D. A. Lisk 733,979 

Voltage regulator, C. E. Skinner 734,438 

Vulcanizing apparatus, B. W. Wittenberg, 

et al ; 734,489 

Wagon body, W. Leppert 734,422 

Wall, W. N. Wight 734,289 

Wash cabinet, portable, J. G. Mnehl .. 734,348 

Washer. See Can washer. 

Washing machine, W. S. Barager 734,154 

(OontinuM on page 8L) 




WONDER Acetylene Burners 

ARE THE BEST 

Sold by good dealers or write 
15/>e STATE LINE MFG. CO. 

Pth. & 10th Sts., Chattanooga, Tenn., U. S. A. 




STIMULATION 



WITHOUT 



IRRITATION 



WILL MAKE HAIR GROW 

Everts VasvC\i\im Cap 

Tbls appliance will massage the scalp and force a free 
and healthful circulation. It will stop hair from falling 
out and restore a normal growth where live follicles 
exist. Itisused about ten minutes twicea day. Price 
of outfit, complete, is $35.00. Money refunded in full if 
not satisfactory after 30 days' use. 

A gentleman from Boston writes: 

Gentlemen :—I purchased one of your caps a few months 
ago and as I am, certainly well pleased with the results 1 
am getting I wish to recommend your method of treatment. 

My hair has been falling out over fifteen years, during 
which time 1 had tried practically every supposed remedy 
with absolutely no results (except injurious), but thanks 
to the "stimulation without irritation" method the fuzz 
on my head is developing into hair. 

A fac-simile of above letter bearing name and address 
will be sent on application to any one interested. 

EVANS VACUUM CAP CO.. 

St. Louis Office, Fullerton Building. 
New York Office, Room 12, 1300 Broadway. 




BARKER MOTORS 

I to 8 H. P., $80 to $220 

Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 

Liunchei, Valves, Specialties. 

C. L. Barker, Norwalk, ct 




For Either. 

Hand ^ Power 

This machine is the regular hand machine sup- 
plied with a power base, pinion, countershaft, 
' :., and can beworked as an ordinary power 
machine or taken from its base for use as a 
hand machine. Length of pipe handled 
easily in small room. Illustrated catalogue 
—price list free on application. 



Machine No. 78. 
Range 2>£.4 in. R. H. 



THE CURTIS & CURTIS CO., 

6 Garden St., Bridgeport, Conk. 



SIT.RIDE*™ SLEEP 

ON AIR 



""Perfection fllR MATTRESSES 

J *ij™(*vi* CUSHIONS and PILLOWS 
For Lovers of Comfort and Cleanliness 

Whether at home or abroad, in camp or on the water, the su- 
premacy of ** Perfection w Air Goods cannot be denied. 
Delightful ly cool, absolutely damp-proof, odorless and hygienic. 
No crevices where duBt or anything objectionable can conceal 
itself. A hard or soft bed as you desire. 

CONFORM TO EVERY CURVE OF THE BODY. 

Fully guaranteed. If not satisfactory money refunded. 
Write for free booklet D. 



Mechanical Fabric Co., Providence, R. 
New York Office, 16 Warren Street 




The "Best" Light 

is a portable 100 candle power light cost- 
ing only 2 cts. p er week. Makes and burns 
its own gas. Brighterthan electricity or 
acetylene and cheaper than kerosene. Mo 
Dirt. No Grease. No Odor. Over 100 styles. 
Lighted instantly with a match. Every 
lamp warranted. Agents Wanted Everywhere 



THE "BEST" LIGHT CO. 

87 E. 5th Street. CANTON, OHIO. 



TheClipperCup 

X%~ Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 

attaching papers together. 

Best & Cheapest. All Stationers. 
CLIPPER MFG. CO., 
401 West 124th St., 

BRASS or steel. New York, TJ. S. A. 

For free samples and information write to us. 





8,000 



individual 

sparhs 
per minute 

The vibrator ennnot stick. Reliability and Econ- 
omy. Multiple cylinder, high speed engines on a 
single coil. Information by return mail. 
C. P. L. NO.VOV. Syracuse, N. Y. 



50 Years' 
Experience 




Trade Marks. 
Designs. 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. O) d est agency for s ecu ring patents. 

Patents taken through Munn & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO. 361 B - a «'^ NewYork 

Branch Office, 626 F St., Washington, D. C 
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HENRY CAREY BAIRD & CO., 

INDUSTRIAL PtJBLISHERS,BOOKSELLERS & IMPORTERS, 

810 Walnut St., Philadelphia, Fa., U.S.A. 

%W Our New and Revised Catalogue of Practical and 
Scientific Books, 94 pages, #uo (May 15, 1903) ; a Catalogue 
of Boohs on Metallurgy, Mining, Prospecting, Mineralogy, 
Geology, Assaying, Analysis, etc.; a Catalogue of Books on 
Steam and the Steam Engine, Machinery, etc.; a Catalogue 
of Books on Sanitary Science, Gas Fitting, Plumbing, etc., 
and our other Catalogues and Circulars, the whole covermg 
every branch of Science applied to the Arts, sent free and 
tree of postage to anyone in any part of the world who 
will furnish his address. 



Grasp this 

Opportunity 

to Rise 



For ten years we have 
been training ambitious 
men and women to be 
specialists — to fill posi- 
tions and to earn sala- 
ries beyond the reach of 
ordinary workers that 
lack this special train- 
ing. We can do this for 
you if you will write for 
"^formation, mention- 
ng the subject that in- 
terests you. 

I. C. S. Textbooks 
make it easy for busy 
people to 

LEARN BY MAIL. 




■/?- Courses la Mechanical, Bteam, 
y ' Electrical, Telephone, Tele- • 
graph, Civil, and Mining Engln- ■ 
eerlng; Shop and Foundry Prac- 
tice; Mechanical Drawing; 
Architecture; PlumbingrjChem- : 
tstry; Ornamental Design; 
Bookkeeping; Stenography; 
Teaching; KnglUh Branches; 
German; Spanish', French. 

International 

Correspondence Schools, 

Box 942, Scranton.Pa. 



TYPEWRITERS^, 



All the Standard machines SOLD or RENTED A*fS5 
, WHERE at HALF MANUFACTURERS' PRICES. 
I Shipped with privilege of examination. Send for Cat. 

Typewriter Emporium. 203 LaSaiie St., Chicago 



FLY PAPERS— FORM ULAS FOR 
Sticky Wy Papers are contained In Scientific Amhbi- 
Can supplement Nos. 1057 and 13£4. Bach issue 
contains several recipes. Price 10 cents each, from 
this office, and from all newsdealers. 



Watch holding case, J. Counter 734,403 

Watch roller and hands remover, O. O. Aune 734,211 

Water closet seat, automatic, W. S. Johnson 734,336 

Water gage, H. G. Brooks 734,040 

Water gate, L. Winans 734,385 

Waterer, stock, F. Horwart 733,966 

Weather strip, metal, J. C. McMahon.... 733,991 

Well drilling machine, G. D. Loomis 733,980 

Wheel, R. S. Bryant 734,254 

Whetstone, self oiling, V. Reissmann 734,137 

Window fixture, W. Labelle 734,129 

Wire bender, C. M. Mcl'atridge 734,350 

Wire clenching nail, G. A. Curtis 734,163 

Wire stretcher, H. S. Workman 734,388 

Wood bending machine, W. B. Hicks 734,327 

Wood cleaner and renovator, Wilding & 

Stott 734,485 

Wrench, W. P. Thompson 734,376 

Wrench, H. G. Dunston 734,408 

Wurtzilite for paints, varnishes, etc., treat- 
ing, S. R. Whitall 734,482 

Wurtzilite, rubber, etc., composition of, S. 

R. Whitall 734,483 

Yoke, neck, H. F. Bundy 734,398 

DESIGNS. 

Bottle, T. A. Kochs 36,455 

Box covering, F. L. Daggett 36,457 

Box, paper, P. B. Myers 36,458 

Brushes mirrors, etc., back for, H. Hillbom. 36,447 

Coal hod, F. T. Bros! 36,459 

Crumb scrapers, etc., handle for, E. Bachle.. 36,448 
Dishes, etc.. mounting for, S. H. Leaven- 
worth 36,454 

Handle for vessels, etc., E. Bachle. .36,450, 36,451 

Ornament for vessels, etc., E. Bachle 36,449 

Picture frame, C. D. Golden 36,456 

Receptacle handle, E. Bachle 36,452 

Receptacle spout, E. Bachle 36,453 

Tiling, W. W. Henry 36,460 

Type, font of, W. F. Capltain 36,461 

Watch charm, J. C. Miller 36,446 




Schapirograph ? 



WHAT 
IS 

THE DUPLICATOR that cleanly multi- 
copies anything written with pen or typewriter, also 
music, drawings, etc. One original gives 150 copies 
ULACK ink in 15 minutes. A VOIDS stencil, 
washing, delays, and expensive supplies. Price, 
complete, cap-size outfit, $8.00. Lasts for years. 
Sent on 5 DAYS' FREE TRIAL without de- 
posit. THE S. A. SCHAPIROGRAPH CO., 265 Broadway, New York. 



TRADE MARKS. 

Belts, electric, Dr. McLaughlin Co 

Boots and shoes, leather, Lynchburg Shoe Co. 

Brake shoes, American Brake Shoe Co 

Bread, biscuit, and cakes, Stewart Bread Co. 

Cleaner, certein named liquid, Modoc Soap Co. 

Disinfectants, West Disinfecting Co 

Diuretics, Nelson, Baker & Co 

Electrical batteries and their parts, Societe 
Anonyme Le Carbone 

Explosive liquids non-explosive, compound 
adapted to render, Non-Explosive Caps 
Co 

Hair tonic, quinine and cantharides, Weaver's 
Pharmacy 

Insecticides, G. R. Bigler 

Knives, bread and cake, Clark & Parsons Co. 

Lithium and sodium, chemical combination of 
double salt of, Litb-Alkin Chemical Co. 

Musical instruments, comprising a banjo and 
harmonica, combination, Harp-O-Chord Co. 

Oil for certain named diseases, curative, A. 
Marble 

Paint, hou^e, J. I. Jenkins 

Paper, drawing, Keuffel & Esser Co 

Paper, toilet, Scott Paper Co 

Plant food, Oriental Plant Food Co 

Razors, W. H. Williams & Co 

Remedies, blood and nerve, Powers Manufac- 
turing Co 

Remedies for blood and skin diseases, C. D. 
Knox 

Sewing machines, sewing machine attach- 
ments, and parts thereof, Singer Manu- 
facturing Co 

Tonic, G. Citro 

Tonic, J. Sahlmark 

Trousers, Richman, Sumberg & Co. ........ 

Typewriters and typewriter parts, Under- 
wood Typewriter Co 

Umbrellas, Worcester Umbrella Co 

Varnish, Glidden Varnish Co 




A STRENUOUS 
MUSCLE BUILDER 

For young or old, child or athlete 



Agnotap^ket Punching Bag 

(Patented Sept. 30, 1902, and Dec. 11, 1900) 
will provide numberless hours of merriment for the entire I 
' fa m ily — but especi a liy the children — and as to health you will 
be astonished at its tf fliue nC y as a rouse le developer. 

35c. BY MAIL. 
THE M. LINDSAY RUBBER CO. 

Manufacturers. 298>£ Broadway, New York. 



ROSE POLYTECHNIC INSTITUTE 

Terre Haute* Ind. A College of Engineering. Mechanical, 
Electrical, Civil Engineering; Chemical course. Architecture. Exten 
8ive shops. Modernly equipped laboratories in every department. Ex- 
penses low. 21st year. For catalogue address 

C. L. MKES, President. 




40,808 
40,78ft 
40,810 
40,802 
40,797 
40,795 
40,790 

40,809 



40,787 
40,794 
40,804 

40,796 

40,805 

40,791 
40,800 
40,782 
40,783 
40,801 
40,803 

40,793 
40,792 



40,807 
40,788 
40,789 
40,784 

40,806 
40,786 
40,799 



JUST PUBLISHED 



MarconiWireless 

(ILLUSTRATED) 

Being a complete review of the Wireless Telegraph 
System as established up to date. Contains 32 Half- 
Tone Engravings from Photographs. 56 Pages. 
Mailed Free on Application 
Address Department No. 10 

MUNR.OE (SL MUNROE 
BROAD EXCHANGE BLDG., New York, N. Y. 

CANADA LIFE BLDG., Montreal, Canada 

GAFF BUILDING, Chicago, Illinois 
Send for sample copy of the 

Weekly Marconigram 

Same address as above 



ETSNEN'S ffi££ 
TOILET 



PRICKLY HEAT, s 
CHAFING, and • 
SUNBURN, "tfLIL.- 

Removes all odor of perspiration.- De- 
_______ _— . -8--— after Shaving. Sold everywhere, or 

S!e^r^eceipn)r^5c. : Get Mennen'a (the original). Sa/npfe Free. 




GERHARD MENN EN 'COMPANY. N«w— -.NU. 



ENGINEER'S LICENSE 

Mechanics, Engineers. Firemen, Electricians, Etc. 

40-page pamphlet containing questions asked by Exam- 
ining Board of Engineers SENT FREE. 
Also send tor 96-page catalogue ; enclose 4c. for postage 

GEO. A. ZELLER, Publisher 
68 S. Fourth Street St. Louis. Mo. 



ERF0RATED METAL 



OF EVERY DESCRIPTION 
AND FOR ALL USES. 

'WMMemiMePEfiFOMmSK mtam st, CH1CAS0.Ii 



PRICES REDUCED WIS? 

$4.00 Vapor Bath Cabinet 82.25 each 
| $5.00 Quaker ** " S.SOeach 
$10.00 ** " " 6.10 each 
Si .00 Face & Head Steam. Attch. 65c 
j Quality best. Guaranteed. $2. Book 
j Free with all "Quakers." 
I Write for our Sew Cata- 
I lotfue, special 60-Day offer. 
I Don't misB it. Your last 
I chance. New plan, new 
I prices to agents, sales- 
I men, managers. Wonder- 
ful sellers. Hustlers getting rich. Plenty territory. 
World Mf*e Co., £»7 World Bide., Cincinnati- O. 





PROPOSALS. 



Proposals, with plans, will he received by the West 
Arlington Improvement Company until August the 15th 
for the installation of a sewage plant to provide for t>00 
people. For further information apply to Henry F. 
New, Treasurer, West Arlinpton Improvement Com- 
pany, 211 Union Trust Building, Baltimore. Md. 



WANTED 

Patent Office Draughtsmen. Only thoroughly expe- 
rienced men need apply. Must show specimens of 
patent drawings. 

MUNN & Co., Scientific American Office, 

361 Broadway, New York. 



th = 5chwerdtle stamp < 
■» Steel stamps, letters a figure 
bridgeport conn. 



MATCH MACHINERY. 

BIG MONET IK MATCHES. 

We manufacture everything pertaining to the busi- 
ness. The Very Latest Process. We will furnish 
a manager or teach any purchaser the business. 
F. W. MURPHY & BRO., 
1118 Ashland Block, Chicago, 111., O. 8. A. 



ELECTRICAL ENGINEERING 

is a money-making profession. We teach you by 
mail to become an Electrical Engineer* 
Electrician, Illustrator, Ad. Writer, 
Journalist, Proofreader, Book- 
keeper, Stenographer. 
Write for our Free Illustrated Book, "Strug- 
gles With the World," and mention the 
course which interests you 

CORRESPONDENCE INSTITUTE of AMERICA 

Box 689. Scranton, Pa. 




OFOOT TROUBLES 
Our booklet on "R.ll.l for Fool Trouble." con- 
tains valuable suggestions on this subject. It is 
FREE for the asking and you bad better send for 
it to-day. , 

CHICACO SHOE STORE SUPPLY CO., Inc., 
IS4 Fifth Avs. Chicago. 



F. N. Roehrich & Go. Machinery 

102 fulton street, Designing, 

new york. Mechanical 

Telephone No. 8440-A John. LtT&'Wlt\^m 



LABELS. 

'Agitator,' for ci«ars, C. B. Henschel Mfg. 

Co. I f. 10,192 

'Colcin," for medicine, B. T. Davis 10,198 

'Grippura," for medicine, A. Crichton 10,197 

'Grandma's." for baking powder, Auburn 

Extract Co 10,189 

'Jack Rose," for whisky, A. Forbes 10,195 

'Jewt," for toilet paper, Scott Paper Co... 10,188 
'Keynon's Wonderful Spasmodic Colic Cure 

for Beasts," for medicine, W. D. Kenyon 10,200 
'Kola Cefery and Pepsin," ;for Kola tonic 

wine, B. J. Cobean 10,196 

'McKinley Brand," for spool cotton, M. 

Waisman 10,187 

'Prime Crop," for cigars, Schmidt & Co 10,191 

'Shawmut Sure Cure for Rheumatism," for 

medicine, H. N. Burch & Co 10,199 

'The Skarabee," for cigarettes, Mavro 

Brothers 10,193 

'The Speaker," for cigars, Schmidt & Co 10,190 

'Wawa Lithia Spring Water," for Lithia 

spring water, C. W. Dunyon 10,194 



PRINTS. 

"Application of Induced Draft," for mechani- 
cal draft apparatus, Buffalo FoFge Co.... 791 

"Application to Scotch Marine Boilers," for 
mechanical draft apparatus, Buffalo Forge 
Co 779 

"Cere Vita," for wheat food, Superior Food Co. 767 

"Cost Curves Plates," for mechanical draft 

apparatus, Buffalo Forge Co 786 

"Effect of Resistance," for mechanical draft 

apparatus, Buffalo Forge Co 772 

"Erdman's German Herb Cure," for medicine, 

Erdman & Co 769 

"Forced Draft Plant," for mechanical draft 

apparatus, Buffalo Forge Co 784 

"Horizontal Tandem Arrangement of Fans," 
for mechanical draft apparatus, Buffalo 
Forge Co 777 

"Horizontal Tandem Full Housing Fans," for 
mechanical draft apparatus, Buffalo Forge 
Co 783 

"Induced Draft," for mechanical draft appa- 
ratus, Buffalo Forge Co 780, 787, 789, 790 

"Induced Draft Plant," for mechanical draft 

apparatus, Buffalo Forge Co. .781, 782, 785, 793 

"Influence of the Temperature of Air," for 
mechanical draft apparatus, Buffalo Forge 
Co 776 

"Mum(m)'s the Word," for liquors, Keller, 

Loomis & Co 768 

"Nu-lectric," for medicine, Nu-lectric Chemi- 
cal Co. .- 770 

' 'Osaka Water Works, ' ' for mechanical draft 

apparatus, Buffalo Forge Co 788 

"Performance of Steel Plate Exhausters," for 
mechanical draft apparatus, Buffalo Forge 
Co 773 

"Scottish Co-Operative Society's Junction Mills 
Works," for mechanical draft apparatus, 
Buffalo Forge Co 792 

' 'Temperature Curves, ' ' for mechanical draft 

apparatus, Buffalo Forge Co 775 

"Temperature Diagram," for mechanical draft 

apparatus, Buffalo Forge Co 771 

"Thermal Efficiency Curves," for mechanical 

draft apparatus, Buffalo Forge Co 774 

"Type of Apparatus," for mechanical draft 

apparatus, Buffalo Forge Co. 778 



DRYINC MACHINES. 



8. E.WOBRBLL, 
Hannibal, Mo. 




The Franklin Model Shop. 

Experimental work for inventors; any- 
thing in metal from a single piece to a 
complete working model. Apparatusfor 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for making metal novelties. 
Inventions perfected. Drawings and de- 
signs worked our, trom Inventora' ideas. 
Send for circular 9. 

PARSEJ.L. & WEED, 
129-131 West 31st Street, New York. 



Craig Manufacturing Co. 

Manufacture Hardware Specialties on 

contract. Punches and Dies. Special Tools. 

30-43 W. Washington Street, Chicago, 111. 



Dies, Tools and Special machines. Models 
and Experimental Work. General Machine Work. 
Ph. J. bender & Sons, Inc., 87 Frankfort St.,NewTork 



P.omont Rnnlrc ,JCow to Use Portland Cement, 
UClllClll DU0HS. 60c.jMonier Cement&8teel,60c. 
Cement and Engineering News, 162 La Salle St., Chicago 



llir- MACHINES, Corliss Engines, Brewers' 

I h and Bottlers' Machinery. THE VILTER 

lUL MFG. CO.. 899 Clinton Street, Milwaukee Wis. 



Metal Patterns and Models 

of every description. Highest grade of ex- 
perimental work. Gated work a specialty. 
THE C. E. WENZELC0., 313 Market St., Newark, N. J. 



MflflFIC * EXPERIMENTAL WORK. 
I'lUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 



MASON'S NEW PAT. WHIP HOIST 

for Outrigger hoists. Fa ter than Elevators, and hoists 
direct from teams. Saves handling at less expense. 

Dfanf d. by VOLNEY W. MASON & CO., Inc. 
Providence, R. I., U. S. A. 



QDCPIAI I V nDAU/M METAL TUBING to 
Or CUIHLLI Lflirl iff H order any size or shape up 
to K-ln. outside diameter. Small Metal manufacturing. 
M. T. HORN CO., 86 Park Place, New York. 

Experimental & Model Work 

Cir. * advice free. Wm. Gardam & Son.45-61 Rose St.,N.Y. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow „ Bro.. 181 Seneca St. Cleveland, O. 



weoos hinqejomt belt no 
inserted with a olier -send for ci. 
webti h.inae belt Hook co. — boont 



Magical Apparatus. 

_ Grand Book Catalogue. Over 700 engravings, 
26c. Parlor TrickB Catalogue, free. 
MART1NKA & CO., Mfrs., 493 Sixth Ave., New York. 



The Scientific American 
Building Monthly 



Volume XXXV. 



January to June, 1903 



Pages 123 



Price $2.00 Illustrations 256 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided ttfc name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the Inventions named In the fore- 
going list. For terms and further particulars 
address Munn ft Co., 3d Broadway, New York. 



AN INVALUABLE book for those who are about to build. 
It will stimulate ideas on home planning. No Architect 
or Builder can afford to be without it. The Duotone covers are 
charming and the literary and artistic features are a storehouse 
of information. The Editorials deal with such subjects as 
" Suburban Houses," and " Some Problems of Living." The 
Talks with Architects include such prominent men as Geo. B. 
Post and Richard H. Hunt, etc. The Departments include : 



The Household 

House Decoration 
The Kitchen 
The Garden 
New Books 



Talks on Heating 

Roofs and Roofing 
Fire Protection 
Furniture 
Patents 



Special attention is given to architectural details, such as 
Doorways, Halls and Stairways, the Porte Cochere and Bow 
Windows. Order at once. 

MUNN <a CO., Publishers, 361 Broadway. New York 
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STUDY IN SIMPLICITY. 

I f you have not yet seen the new 

WINTON TOURING CAR. 

you will find it worth your while id study it a bit, if only as an in- 
teresting exhibit of how the most simple means produce the most 
perfect results. The wheel-locking emergency brake is especial ex- 
ample — a single forward stroke of the 3rm and the car is" stopped — 
no confusion, absolute surety. See them at our agencies or branch 
depots. 

WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 



ONE GRADE ONLY 

THE BEST 

FISK TIR.ES 

FISK. RUBBER COMPANY, 

Chicopee Falls, Mass. 



^ TUBULAR 

DRIVING LAMP. 

IT is the only perfect one. 

IT will not blow or jar out. 

IT gives a clear, white light. : 

W is like an engine head- 
light. 

IT throws the light straight 
ahead from 200 to 300 ft. 

IT bum's kerosene, 

Send for book (free). 

R. E. D1ETZ CO., 60 Laight Street, New York. T 

Mention this -paper and get special discount. W 

ESTABLISHED t 840.-'%%^%,-* 




The RAYMOND BRAKE 

For AUTOMOBILES. Holds till the wheels slide. 
A. H. RAYMOND, 332 Fairfield Ave., Bridgeport, Conn. 




New Type 
2-Cycle Motor 

PATENTED. 

Range of Speed, 200 to 2,000 Revo- 
lutions. 
1 H.P., Auto, or Marine, 100 lbs. 
8 H. P.. Auto, or Marine, 115 lbs. 

Manufacturers in search of the 
best should address 

CUSBMAN MOTOR CO., 

Lincoln, Nebraska. 



CRE3T>fpBIL,E 4? 




The most logi- 
cally construct- 
ed car made. 



Write for cat. 

Other models 
iit $500 

and $550. 
CREST Mf«. CO.,' Cambridge, Mass., U.S.A. 




To Owners of Gasoline Engines, 
Automobiles, Launches, Etc 

The Auto=Sparker 

does away entirely with all- starting and 
running batteries, their annoyance and 
expense. No belt — no switch— no bat- 
teries. Can be attached to any engine 
now using batteries. Fully 'guaranteed; 
write for de criptive catalog. 

Motsinger Device Mfg. Co., 
14 Main St., Pendleton, Ind, 



SOLAR MOTOR LAMPS 




"Show the Wa.y a.nd Always Sa-tisfy 

We make a score of styles and models of 



GAS 



^ OIL 



Side Lamps, Headlights, 
Tail Lamps & Searchlights 

"WitH Lens Mirror Reflectors 

Our new models with Latest Improved Generators are 
scientifically and substantially constructed ; in opera- 
tion simple, safe and satisfactory, and suitable for all 

styles and makes of motorcars. 

Write for new catalog. 







THE BADGER BRASS MFG. CO., Kenosha. Wis, or TlWarren St., Neiw. York. 



Motdr 
Bie^cle 




3 H. P. Speed over 40 Mileaper hour. Price $250. 

The Most Powertul Motor Bicycle in the World. 

Write for Catalogue. 

WALTHAN MFG. CO.. We. It h am. Mass* 



CRUDE ASBESTOS 

DIRECT FROWi MINES 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



R. H. MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 




MICROSCOPES 



for every purpose. Our instruments 
are found in- all the best laboratories 



of the country. 



Catalog free. 



Projection Apparatus 

for scientific work. Superior in accuracy and convenience. 



NSW YORK 



Rochester, N. Y7 

BOSTON 



TRANSLUCENT FABRIC 

Unequalled £J MM W | | ^% |J ^P O °r for other 
tor OlVI LlUn I 9 ' shnilaruses. 

Gnarsutced not to crack, break or leak, 

wnilefreely admitting light. 

Better than glass in every way and leBS expensive. 

Protects against fire better than glass does and 
can he-put in place by any workman. 

The General Electric Com pany has already put in 
place 300,000 sq. ft. at its Schenectady shops; also 
UBed by U. 8. Government, railroad corporations, 
large manufacturers, etc. 

B=P~ Just as valuable for a small skylight in a low-cost 
house as for the biggest factory. Builders and other 
moderate users are SPECIALLY i/nvited to write to 
us for detailed information. 
TRAUSLTJCEJfT FABRIC CO., Qulncy, Mass. 




Clark's Wireless Telegraph Apparatus. 



Write for anything in Wireless Telegraph 
Apparatus and .Supplies, special or separate parts, as 
required. Spark Coils, Coherers, Relays, Registers. 
Recorder b, Automatic Tappers. Let us quote prices on 
SpeclalCollegeSeta and Commercial Sets for long or 
■nort distance. Circular free. ' 

Thus. E.Clark WIreleBsTel*fnph-T«Upbon« Co. 

rtWCHiGANAVE. DETROIT. MICH. 



v-— ^~Tir"-7 >y?3 



*rr* 



-I ' lujaLflXmiHt 1 




GAS 

AND 

GASOLINE 

1903 catalog ready. 

CHARTER GAS 
ENGINE CO. 

Box 148, Sterling, HI. 




astern Guwm Roofing (§ 



Dickinson Hard Rubbiik Co. 

MlANTJIfACTTJRHRS DfOORFOEATED 1875 

BUTTONS — Rubber, Eobnod), Water. 

Proof and Eborine. 
Xeuifhonh: Receivers and Mouth-PISobb, 

Et.ectrioat. Insolation; Sookkts, 

Bc'sbings. Handles; Etc. 

43 UXOBANIO ST.. SPRINGFIELD, MASSi 




Perfected Granite Roofing 

WHICH HAS BEEN ADOPTED BY THE 

i£ADING f^LROADS,MANUFACTURERSARCHFT£CTSANDBUILDERS 

. AS THE STANDARD READY ROOFING. 

^WRFTE FOR TESTMONIALSlPHOTO PAMPHLET AND SAMPLES 

* -GRANITE C0MPO3ITIDII 

•fcl-WOOL FELT 

^GRANITE COMPOSITION 



IFSSOP'S STEEL th b e e v s e t rv 

yJ *~ FOR TOOLS, SAWS ETC. 

W JESSOP & SOliS U° 91 JOHN ST. NEW YORK 



MILE-A- 
MINUTE 



MITCHELL 
MOTORCYCLE 




'•v* 1 ! 



3H Brake Horse Power. 

Speed with Racing Gear, 60 M 
WISCONSIN WHEEL WORKS. Turno 



Price S225, 

lea Per Hour. 



All varieties at lowest prices. Best Katlroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Money. Lists Free. Chicago Scale Co.. Chicago, 111 







Best ' 
Low 
Priced "" 
Jeweled 
fWatch 
Made 

Non-Magnetic 

NICKEL SILVER CASE 

Fully Guaranteed 

For sale by 

All JEWELERS 

Illustrated Booklet 
on request, showing 

COLORED 
FANCY 
DIALS 

The New England 
Watch Co. 

Factories 

Viaterbury, Conn. 
"Offices 
' New York, Chicago, 

. ■ San Jiancisco. „ 

?,8.BOW HUl.LoQdoii 



A Pointer: 




Remington 
Operatorsare 

wanted everywhere; 
Other Operators 
only here and there. 



REMINGTON TYPEWRITER COMPANY 

327 Broadway, New York 



COLD GALVANIZING 

AMERICAN PROCESS- NO ROYALTIES. 

5AMPLE.5 and INFORMATION on APPLICATION. 



NICKEL 

AMD 

Electro-Plating 

Apparatus and Materia). 

IBS 

Hanson & Van Winkle 

Co., 

Newark. N. J. 

"Liberty St., N.F. 

& 32 S. Canal St, 

Chicago. 





15 to 21 Clinton Street. 



BUR DICK g&ter 

BANK 

For saving money at borne. 
Pennies, nickels and dimes 
dropped in the same Blot are 
automatically, registered. Re- 
gisters $10 and repeats. Steel 
construction, beautifully fin- 
ished. Of dealeraor by mail for. 
$2.50. Booklet on application. 

The Burdick & DeBlois Mfg. 'Co. 
437 Asylum St., Hartford, Conn. 
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S. A. 



LIQUID PISTOL 

Nickel-plated 

Inches 

^^^ __„,„_«,^ Lo|, g 

Guaranteed . 

Will stop the 
most vicious 
dog (or man) 
without perma- 
nent injury. 

Fires and recharges by pulling trigger. 
Loads from any liquid. No cartridges 
required. Over lO.shots in.one.loading. 
Valuable to bicyclists, unescorted ladies, cashiers, 
homes, etc. Retails for 50c. Good margin to the trade. 
PARKER, STEARNS & SUTTON, 226 South St.. NewYork 





ft ft accepted as standard of American manufacture 

Vertical motors, two or four cylinder, under front bon- 
net. Direct drive by universal shaft and bevel gears. 
High horsepower— regulated motor. 34-inch wheeli — long 
wheel-base. Large comfortable tonneau— magnificent finish 

PEERLESS MOTOR CAR CO., Cleveland, Ohio 



The Balanced Motor 

Employed in all Haynes-Apperson cars is of the 

famouB double cylinder type which has proved its su- 
periority over all other forms. This motor was de- 
signed for automobiles by The Haynes-Apperson 
Company , and is used exclusively in every type of 
carriage they manufacture. . Many manufacturers nave 
tried to imitate this construction, but have produced 
nothing equal to the original* 




Patents Cover the Three-Speed Transmission, 

the Most Distinctive Feature of the* 
I Haynes-'AppersOnCar- 

This transmission produces the various speed changes 
in easy,stages, without the jfirUy motion characteristic 
of the French gear, and is more flexible under all road 
conditions'than any other automobile speed changing 
device ,in' existence. It has been consistently devel- 
1 oped 'through- ten years of hard service, and has been 
more thoroughly tested under all conditions than any 
othertrjansmission made. 

! Should Hiislu' of interest, we shall he glad to 
tell you more about it. S^nd for pur4iteratNtre 

THE HAYNE%A^J^sdN^t?0.:, .kokomo, Ind. 

(Tfte Oldest Builders of Motor Cars m America) 
National Automobile Mfg. Cu., San Francisco, agents 
tor Pacific Coast, branch store. 381 to 385 WabaBh Ave. 

Please mention the Scientific American when you communicate with us. 




SPECIAL 
OFFER 

During July and 
August on ly,wti will 
■give, the first person 
answering this ad- 
vertisement, from 
each town or city, a 
splendid opportun- 
ity to obtain the 

AMERICAN $40 Typewriter 

h standard; keyboard, type-bar machine, capable of highest speed, 
at a special introductory; cash price if Scientific American is 
mentioned. Write ua promptly, 

We also have an attractive installment plan for those who wish to 
buy on monthly payments. Responsible energetic agents wanted. 

The American Typewriter Co., 267 B'way, New York 



PRESIDENT SUSPENDEFLS 



Comfort and service. 50 cents and $1.00. "All 
breaks made good." Any shop or by ma.il. 

C. A. EDGART0N MFG. CO.. Box 222-0, Shirley, Matt. 



© 1903 SCIENTIFIC AMERICAN, INC 



